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C H A P T E R  I 
IN T R O D U C T IO N
E lk  (C e r v u s  c a n a d e n s i s ), w h ic h  Inhabit t im b e r e d  a r e a s  of  
w e s t e r n  M ontana , s u b s i s t  c h ie f ly  on  b r o w s e  d u r in g  the  2 - 3  m o n th s  of  
d e e p  sn o w  th at o c c u r  d u r in g  m o s t  w i n t e r s .  At p r e s e n t ,  q u a n t ita t iv e  
d a ta  on  fo o d  h a b it s ,  h a b ita t  u s e ,  m o v e m e n t s ,  and s e a s o n a l  d i s tr ib u t io n  
of t h e s e  e lk  a r e  in a d e q u a te  f o r  p r o p e r  m a n a g e m e n t .  W in te r  r a n g e s  
a r e  p r i m a r i l y  s h r u b  f i e l d s  c r e a t e d  b y  l a r g e  f o r e s t  f i r e s  d u r in g  the  
e a r l y  p a r t  o f  th i s  c e n tu r y .  Shrub f i e ld s  r e p r e s e n t  an  e a r l y  s e r a i  s t a g e  
in  th e  s u c c e s s i o n a l  d e v e lo p m e n t  of f o r e s t  c o m m u n i t i e s  fo r  th is  a r e a .  
E f f i c i e n t  f i r e  c o n tr o l  h a s  h a lte d  c r e a t io n  o f  n ew  w in t e r  r a n g e s  and  
e n h a n c e m e n t  o f  o ld  o n e s  b y  w i l d f i r e s .  C o n i f e r s  in v a d e  o ld  b u r n s  and, 
a s  th e  c a n o p y  c o v e r a g e  i n c r e a s e s ,  b r o w s e - p r o d u c in g  s h r u b s  d e c r e a s e  
l e a d in g  t o  a d e c r e a s e  in  a v a i la b le  f o r a g e  fo r  d e e r  and e lk .  L o g g in g  
and  c o n t r o l l e d  b u r n s  m a y  im p r o v e  w in t e r  g a m e  r a n g e s .  H o w e v e r ,  
g r o w in g  e v id e n c e  in d ic a t e s  th a t  e a s y  a c c e s s  p r o v id e d  b y  n u m e r o u s  
l o g g in g  r o a d s ,  c o u p le d  w ith  r e m o v a l  o f  p r o t e c t i v e  t r e e  c o v e r ,  m a y  b e  
d e t r i m e n t a l  t o  e lk  p o p u la t io n s .
A s  p a r t  o f  a  c o o p e r a t iv e  e lk - lo g g i n g  s tu d y ,  th e  B u r d e t te  and  
D e e r  C r e e k  d r a in a g e s  o f  the  South  F o r k  o f F i s h  C r e e k  w e r e  s e l e c t e d
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f o r  s tu d y  b y  th e  M ontana F i s h  and G a m e  D e p a r tm e n t ,  R e g io n  I, and  
th e  In te r m o u n ta in  F o r e s t  and R a n g e  E x p e r im e n t  S ta t io n  o f  th e  U. S. 
F o r e s t  S e r v ic e ,  and th e  S c h o o l  of F o r e s t r y  at th e  U n iv e r s i t y  of  
M on tan a . T h e m a in  w in t e r  r a n g e  f o r  th e  l a r g e s t  a g g r e g a t io n  of e lk  
w h ic h  c a n  be  a e r i a l l y  c o u n te d  in  th e  C la r k  F o r k  M a n a g e m e n t  U n it  i s  in  
th e  B u r d e t te  C r e e k  d r a in a g e .  It i s  r e l a t i v e l y  u n ro a d ed  w ith  e x t e n s i v e ,  
s h r u b - c o v e r e d  s l o p e s  c r e a t e d  b y  a w i ld f i r e  in  1 9 1 7 . D e n s e  t im b e r  
c o v e r s  th e  n o r th  and e a s t  s l o p e s  o f  a d ja c e n t  u n r o a d e d  d r a in a g e s  w h i le  
th e  so u th  and w e s t  s l o p e s  a r e  c o v e r e d  b y  m o r e  op en  s ta n d s  of m a tu r e  
t i m b e r  and s m a l l  sh r u b  f i e l d s .  D e e r  C r e e k  i s  s u c h  a d r a in a g e  and i s  
thou ght to  b e  an  im p o r ta n t  s u m m e r  and f a l l  r a n g e  f o r  e lk  th at w in t e r  
in  th e  B u r d e t te  C r e e k  d r a in a g e .  T h e  D e e r  C r e e k  d r a in a g e  w a s  
s c h e d u le d  fo r  lo g g in g  b e t w e e n  1971 and 1973  and o th e r  a d ja c en t  
d r a in a g e s  a r e  s c h e d u le d  f o r  s a l e s  f r o m  197 4  to  1 9 7 9 .
— If th e  e f f e c t s  o f l a r g e - s c a l e  lo g g in g  on  th e  e lk  p o p u la t io n  a r e  
to  b e  u n d e r s to o d ,  th e  fo o d  h a b i t s ,  h a b ita t  p r e f e r e n c e ,  s e a s o n a l  d i s t r i ­
b u t io n ,  and m o v e m e n t s  of th e  e lk  p o p u la t io n  m u s t  b e  d e t e r m in e d  p r io r  
t o  lo g g in g  a c t i v i t i e s .  C o m p a r is o n  of d a ta  f r o m  t h i s  s tu d y  w ith  th a t of  
s t u d i e s  c o n d u c te d  d u r in g  a n d / o r  a f t e r  th e  lo g g in g  of t h e s e  s u m m e r  
and f a l l  r a n g e s  sh o u ld  e lu c id a t e  c h a n g e s  w h ic h  o c c u r .  F i e ld  w o r k  fo r  
th e  in v e s t ig a t io n  r e p o r t e d  h e r e  s t a r t e d  in J u ly  of 1970  and c o n t in u ed  
i n t e r m i t t e n t l y  u n t i l  J u n e  of 1 9 7 2 ,
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O b j e c t iv e s
T h e  s p e c i f i c  s tu d y  o b j e c t i v e s  w e r e  to:
1 . t r a c e  th e  h i s t o r y  o f  b i g - g a m e  p o p u la t io n s  and f a c t o r s  
in f lu e n c in g  th e m  ( f i r e s ,  lo g g in g ,  g r a z in g ,  m in in g  and hunting);
2 . d e t e r m in e  th e  p r e s e n t  e lk  p o p u la t io n  and i t s  s e a s o n a l  
d is tr ib u t io n  b y  m e a n s  o f a e r i a l  s u r v e y s ,  p e l l e t  g ro u p  c o u n ts ,  h ik in g ,  
h o r s e b a c k ,  m o t o r - v e h i c l e  and s n o w m o b i le  t r a v e l  r o u te s ;
3. d e t e r m in e  p o p u la t io n  c o m p o s i t io n  d u r in g  s u m m e r  and  
w in t e r  b y  a e r i a l  c o u n ts  and g ro u n d  o b s e r v a t io n s ;
4 .  d e t e r m in e  s e a s o n a l  e lk  u s e  of a v a i la b le  c o v e r  ty p e s  
th r o u g h  o b s e r v a t io n  r o u t e s ,  p e l l e t  gro u p  c o u n ts ,  t r a c k in g ,  lo c a t io n  of 
k i l l s  b y  h u n t e r s ,  and b r o w s e  t r a n s e c t s ;
5. d e t e r m in e  s e a s o n a l  fo o d  h a b it s  b y  f e e d in g  s i t e  e x a m i ­
n a t io n , r u m e n  a n a l y s e s  f r o m  h u n te r  k i l l s  and  a n im a l s  found d e a d ,  and  
u t i l i z a t io n  t r a n s e c t s .
R e la te d  S tu d ie s
D u e  to  th e  e x t e n s i v e  r a n g e  and d i v e r s i t y  of h a b ita ts  o c c u p ie d  
b y  e lk ,  th e  l i t e r a t u r e  on e lk  i s  e x t e n s i v e  ( K ir s c h  and G r e e r  1 9 6 8 ) .  In 
th e  p a s t ,  m a n y  s t u d ie s  w e r e  c o n d u cte d  on M o n ta n a 's  s e v e n  l a r g e s t  e lk  
h e r d s  and  th e  s e v e r a l  p o p u la t io n s  o f  e lk  in  Y e l lo w s t o n e  N a t io n a l  P a r k .  
M a n a g e m e n t  im p l ic a t io n s  a r i s i n g  f r o m  s t u d i e s  a r e  m o s t  im p o r ta n t  to  
t h o s e  a r e a s  w h e r e  th e  s t u d ie s  w e r e  c o n d u c te d  o r  in  a r e a s  of s i m i l a r
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h a b ita t .  D u e  to  d i f f e r e n c e s  in  c l i m a t e ,  v e g e t a t io n ,  to p o g r a p h y ,  
p o p u la t io n  d y n a m ic s  and g e n e t i c s ,  i t  m a y  b e  i n c o r r e c t  to  a s s u m e  
w h a t i s  t r u e  of e lk  in  one  a r e a  i s  a l s o  t r u e  of e lk  in  o th e r  a r e a s .
K n ig h t 's  (1 9 7 0 )  s tu d y  o f th e  Sun R iv e r  h e r d  i s  p r o b a b ly  th e  
m o s t  d e f in i t iv e  fo r  a  m a j o r ,  h u n ted , e lk  p o p u la t io n  in  M ontana. H is  
in v e s t ig a t io n  o f the  e c o lo g y  of th e  Sun R iv e r  h e r d  in c lu d e s  the  s e a s o n a l  
fo o d  h a b i t s ,  d is tr ib u t io n ,  m o v e m e n t s  and p o p u la t io n  d y n a m ic s  o f that  
p o p u la t io n .  K ir s c h  (19 62 )  in v e s t ig a t e d  th e  fo o d  h a b it s ,  d is tr ib u t io n  
and h a b ita t  u s e  of e lk  in  r e la t io n  t o  lo g g in g  in  the  L i t t l e  B e lt  
M o u n ta in s .  C oop (1 9 7 1 )  a l s o  s tu d ie d  th e  h a b ita t  u s e ,  d is tr ib u t io n ,  
m o v e m e n t s ,  and r e la t e d  b e h a v io r  of L i t t l e  B e l t  e lk  w ith  r e f e r e n c e  to  
u s e  o f n a tu r a l  and m a n - m a d e  o p e n in g s  in  r e la t io n  to  v a r io u s  a d ja c e n t  
h a b ita ts .
S te v e n s  (1 9 6 5 )  r e p o r t e d  on th e  s p r in g ,  s u m m e r ,  and f a l l  food  
h a b i t s ,  d is tr ib u t io n ,  and  r a n g e  u s e  o f  e lk  in th e  C ro w  C r e e k  a r e a  of 
th e  E lk h o r n  M o u n ta in s .  T h e  m a in  th r u s t  of h is  s tu d y  in v o lv e d  e lk -  
l i v e s t o c k ,  ra n g e  r e l a t io n s h ip s .  M a c k ie 's  (1 9 7 0 )  s tu d y  of the  r a n g e  
e c o l o g y  and r e la t io n s h ip s  of m u le  d e e r  (O d o c o i le u s  h e m i o n u s ), e lk  and  
c a t t l e  in  th e  M is s o u r i  B r e a k s  u n d e r s c o r e s  the  v a r ia b i l i t y  of e lk  
h a b ita t .
G r e e r  e t  a l .  (197 0 )  in v e s t ig a t e d  th e  s e a s o n a l  fo o d  h a b its  of  
th e  N o r t h e r n  Y e l lo w s t o n e  e lk  h e r d .
W e s t  o f  th e  C o n t in e n ta l  D iv id e ,  s o m e  w o r k  h a s  b e e n  d on e  on
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th e  F la th e a d  and B i t t e r r o o t  e lk  p o p u la t io n s .  M o r r is  and S w a r tz  (195 7 )  
s t u d ie d  th e  s e a s o n a l  fo o d  h a b it s  of e lk  on th e  N a t io n a l  B i s o n  R a n g e .  
G a ffn e y  (1941) in v e s t ig a t e d  e lk - w i n t e r  r a n g e  r e la t io n s h ip s  in th e  
South  F o r k  of th e  F la th e a d  R i v e r .
In th e  B i t t e r r o o t  V a l l e y ,  S n y d e r  (1 9 6 9 )  in v e s t ig a t e d  c a t t l e  and  
e lk  c o m p e t i t io n  in  th e  G ird  C r e e k  a r e a .  C r o s s  (1965) r e p o r te d  on th e  
r a n g e  r e l a t io n s h ip s ,  m o v e m e n t s  and p o p u la t io n  c h a r a c t e r i s t i c s  o f e lk  
in  th e  E a s t  F o r k  of th e  B i t t e r r o o t .
R e a m  e t  a l .  (1972) p r o d u c e d  a  p r e l i m in a r y  r e p o r t  on the  
s e a s o n a l  m o v e m e n t s ,  h a b ita t  s e l e c t i o n  and u s e ,  and fo o d  h a b it s  a s  
t h e y  r e la t e d  to  lo g g in g ,  r o a d s ,  h u m an  a c t iv i t y  and w e a th e r  c o n d it io n s  
in  th e  S a p p h ir e  M o u n ta in s ,  S teh n  (1 9 7 3 )  r e p o r te d  on th e  d a i ly  m o v e ­
m e n t s  and a c t i v i t i e s  o f cow  e lk  in  the  S a p p h ir e  M o u n ta in s .
A  c l o s e  r e la t io n s h ip  e x i s t s  b e t w e e n  th e  e lk  o f F i s h  C r e e k  
and t h o s e  in th e  S e lw a y ,  L o c h s a  and C le a r w a t e r  d r a in a g e s  of Idaho  
du e  to  t h e ir  p r o x im it y  and  s i m i l a r i t y  of h a b ita ts ,  c l i m a t e ,  and  
to p o g r a p h y .
D a lk e  e t  a l .  (1965) in v e s t ig a t e d  the  m o v e m e n t s  and s e a s o n a l  
d is tr ib u t io n  of e lk  in  th e  S e lw a y  d r a in a g e .  Judd (1971) and M c L e a n  
(1 9 7 2 )  s tu d ie d  s e a s o n a l  m o v e m e n t s  and d is tr ib u t io n  o f  e lk  in  th e  
L o c h s a  d r a in a g e .  N o r b e r g  and T r o u t  (1 9 5 7 )  d id  a  s u r v e y  of e lk  
p o p u la t io n s ,  s e a s o n a l  m o v e m e n t s  and d i s t r ib u t io n s ,  and w in t e r  r a n g e  
c l a s s i f i c a t i o n  f o r  th e  e n t i r e  C le a r w a t e r  d r a in a g e .  T r o u t  e t  a l .  (19 70 )
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in v e s t ig a t e d  th e  y e a r - r o u n d  foo d  h a b it s  o f L o c h s a  e lk .
B oy d  (1970) r e p o r t e d  on a s tu d y  o f th e  e c o l o g y  of the  e lk  
p o p u la t io n  o f  th e  W h ite  R iv e r  P la t e a u ,  C o lo r a d o .  T h is  s tu d y ,  a lo n g  
w it h  th e  p o p u la t io n  s tu d y  b y  H a r r is  (1 9 6 3 ) ,  p r o v id e s  an e x c e l l e n t  
c o m p a r i s o n  fo r  s t u d ie s  d on e  on e lk  e c o l o g y  in  M ontana.
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C H A P T E R  II 
D E S C R IP T IO N  O F  T H E  ST U D Y  A R E A
L o c a t io n
T h e  s tu d y  a r e a  l i e s  in  th e  B i t t e r r o o t  M o u n ta in s  o f M is s o u la  
and M in e r a l  C o u n t ie s ,  abou t 2 5 m i l e s  w e s t  of M is s o u la ,  M ontana , in  
th e  F i s h  C r e e k  d r a in a g e  ( F ig .  1). T h e  p r i m a r y  s tu d y  a r e a  i s  b ou nd ed  
on th e  w e s t  b y  th e  South F o r k  of F i s h  C r e e k ,  on th e  e a s t  b y  th e  F i s h  
C r e e k - P e t t y  C r e e k  D iv id e ,  on th e  n o r th  b y  B e a v e r  S lou gh  C r e e k  and  
th e  W e s t  F o r k  of P e t t y  C r e e k ,  and on th e  so u th  b y  th e  W agon  M ounta in  
R oad  and th e  H ow ard  C r e e k  d r a in a g e  ( F ig .  2 ) .
A r e a s  l a t e r  in c lu d e d  in  th e  s tu d y  w e r e  th e  w e s t  s i d e  of th e  
South  F o r k  o f F i s h  C r e e k  to  th e  Idaho l in e ,  H ow ard  C r e e k ,  and th e  
w e s t  s i d e  of the  P e t t y  C r e e k  d r a in a g e  f r o m  th e  W e s t  F o r k  o f P e t t y  
C r e e k  to  th e  W agon  M ounta in  R o a d  ( F ig .  2).
T h e  p r im a r y  s tu d y  a r e a  i s  a p p r o x im a t e ly  59 s q u a r e  m i l e s  
(38 , 140 a c r e s )  in  s i z e .  T h e  P e t t y  C r e e k  a r e a  is  48  s q u a r e  m i l e s  
(30 , 550  a c r e s ) ,  th e  H ow ard  C r e e k  a r e a  i s  ab ou t 19 s q u a r e  m i l e s  
( 1 2 ,4 4 0  a c r e s )  and  the  w e s t  s i d e  o f  F i s h  C r e e k  is  about 70 s q u a r e  
m i l e s  (4 4 , 580  a c r e s ) .
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Figure 1. Location of the study area, South 
Fork of Fish Creek, Lolo National Forest.
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Figure 2. Watershed management u n i t  map o f  the  South 
Fork o f  F ish  Creek.
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P h y s io g r a p h y ,  G e o lo g y  and S o i l s
T h e  South F o r k  o f  F i s h  C r e e k  f lo w s  th r o u g h  a n a r r o w  v a l l e y  
w ith  a c o n s t r i c t e d  s h a l lo w  f lo o d - p la in  l e s s  th an  500 y a r d s  w id e .
R id g e s  r i s e  s h a r p ly  f r o m  th e  v a l l e y  f l o o r .  T h e  m a in  F i s h  C r e e k -  
P e t t y  C r e e k  D iv id e  r u n s  f r o m  s o u t h e a s t  t o  n o r th w e s t .  On th e  w e s t  
s i d e ,  th e  m a in  s p u r  r id g e s  run g e n e r a l ly  in a  s o u t h w e s t e r l y  d i r e c t io n  
w h ile  t h o s e  f r o m  th e  e a s t  s id e  run to  th e  n o r t h e a s t .  T h e  s p u r  r id g e s  
f r o m  th e  C le a r w a t e r - C la r k  F o r k  D iv id e  (Id a h o /M o n ta n a  S ta te  L in e )  
run  to  th e  n o r th e a s t .  E a c h  m a in  r id g e  h a s  m a n y  d r a w s  and sp u r  
r id g e s .
T h e  South F o r k  o f  F i s h  C r e e k  ru n s  a p p r o x im a t e ly  12 m i l e s  
f r o m  s o u t h e a s t  t o  n o r th w e s t  b e f o r e  jo in in g  th e  W e s t  F o r k .  C a c h e  
C r e e k  i s  th e  m a jo r  t r ib u t a r y  o f th e  South F o r k ,  B u r d e t te  and S u r v e y o r  
c r e e k s  a r e  n e x t  in  o r d e r  of m a g n itu d e ,  f o l lo w e d  b y  L u p in e , T h o m p so n  
and  D e e r  c r e e k s .  In th e  p r i m a r y  s tu d y  a r e a ,  B u r d e t te ,  D e e r  and  
L u p in e  c r e e k s  h a v e  th e  l a r g e s t  d r a in a g e s .
T h e  South F o r k  o f  F i s h  C r e e k  i s  3, 100 f e e t  in  e le v a t io n  at i t s  
ju n c t io n  w ith  th e  W e s t  F o r k  o f  F i s h  C r e e k  and 4, 800 f e e t  a t i t s  s o u r c e .  
G a rd en  P o in t ,  l o c a t e d  n e a r  th e  s o u t h e a s t  c o r n e r  o f  th e  s tu d y  a r e a  on  
th e  J o h n s  C r e e k - S o u th  F o r k  of P e t t y  C r e e k  D iv id e  r e a c h e s  an  
e le v a t io n  o f  5, 796 f e e t .  D e e r  P e a k ,  on th e  F i s h  C r e e k - P e t t y  C r e e k  
D iv id e  in  th e  n o r th e a s t  c o r n e r  o f  th e  s tu d y  a r e a ,  r i s e s  to  an  e le v a t io n  
of  6 , 719  f e e t .  W ig  M ounta in , w h ic h  l i e s  in  th e  h e a r t  o f th e  p r i m a r y
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s t u d y  a r e a  and i s  b ou n d ed  by  D e e r ,  B u r d e t te ,  W ig  and O w l c r e e k s ,  
h a s  th e  h ig h e s t  e le v a t io n  o f  6 , 740  f e e t .  T o  th e  w e s t ,  th e  C l e a r w a t e r - 
C la r k  F o r k  D iv id e  i s  abou t 7, 0 0 0  f e e t  in e l e v a t io n  w ith  S c h le y  S a d d le  
r e a c h in g  6 , 640 f e e t  and C a c h e  S a d d le  6 , 800  f e e t .
T h e  d r a in a g e  o f th e  South F o r k  of F i s h  C r e e k  i s  p r i m a r i l y  
u p lif te d  P r e c a m b r ia n  s t r a t a  o f the  B e l t  s e r i e s .  T h e  p r im a r y  s tu d y  
a r e a  in  P e t t y ,  B u r d e t te ,  W ig  and D e e r  c r e e k s  i s  m a in ly  c o m p o s e d  of 
th e  M is s o u la  gro u p  w h ic h  is  c h i e f ly  r e d ,  m a r o o n ,  o r  p u r p le  a r g i l l i t e ;  
s a n d y  o r  q u a r t z i t ic  a r g i l l i t e ;  and g e n e r a l ly  im p u r e  q u a r t z i t e  and  
l i m e s t o n e  (R o s s  et a l .  1 9 5 5 ) .
On th e  w e s t  s i d e  of th e  South F o r k  of F i s h  C r e e k  f r o m  its  
s o u r c e  to  S u r v e y o r  C r e e k ,  and H yde and O w l c r e e k s  on th e  e a s t  s i d e  
a r e  p a r t  o f  th e  W a l la c e  f o r m a t io n  a l s o  of th e  B e l t  s e r i e s  and of  
P r e c a m b r i a n  o r ig in .  T h e  W a l la c e  f o r m a t io n  i s  a  h e t e r o g e n e o u s  unit  
th a t  in c lu d e s  d a rk  g r a y  a r g i l l i t e ;  a r e n a c e o u s  and a r g i l l a c e o u s  l i m e ­
s t o n e ,  in  p a r t  d o lo m ite ;  and a g r a y ,  l im y  q u a r t z i t e  w ith  s h a le  and  
l i m e s t o n e  in  l a r g e  a r e a s  ( R o s s  e t a l .  195 5).
A lo n g  th e  Id a h o /M o n ta n a  S ta te  b o r d e r  in th e  P e b b le  C r e e k  
d r a in a g e  and the  h e a d  o f  C a c h e  C r e e k ,  th e  g e o lo g y  c o n s i s t s  o f  th e  
Id aho  b a th o l i th  and a s s o c i a t e d  m a s s e s  w h ic h  a r e  f a in t ly  g n e i s s i c  
q u a r tz  m o n s o n i t e ,  g r a n o d io r i t e ,  and s i m i l a r  r o c k s  p r o b a b ly  of L o w e r  
C r e t a c e o u s  o r ig in  ( R o s s  e t  a l .  195 5). M ou n ta in  g l a c i e r s  c o v e r e d  
s o m e  o f  th i s  a r e a  a s  e v id e n c e d  b y  c ir q u e  l a k e s ,  b a s i n s  and g l a c i a l
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m o r a i n e s .
S o i l s  o f  th e  s tu d y  a r e a  a r e  g e n e r a l l y  w e l l  d r a in e d ,  v e r y  
g r a v e l l y  to  s i l t y  l o a m s .  S m a l l  a r e a s  of a l lu v ia l  d e p o s i t s  a r e  found  in  
c r e e k  b o t to m s  a t  l o w e r  e l e v a t io n s .  S o i l s  o f  th e  m a in  e lk  w in t e r  
r a n g e s  b e lo n g  to  th e  W in k le r - H o l lo w a y  or  N e m o t e  a s s o c i a t i o n s .  S o i l s  
b e lo n g in g  t o  th e  W in k le r - H o l lo w a y  and T a m e ly  a s s o c i a t i o n s  c o v e r  
e x t e n s i v e  a r e a s .  T h e s e  s o i l s  a r e  m o d e r a t e ly  to  h ig h ly  e r o d ib le  w h en  
d en u d ed  of v e g e t a t io n  (M c C o n n e l l  e t  a l .  1972 ) .
T h e  fo l lo w in g  i s  a  d e t a i le d  d e s c r ip t io n  of th e  s o i l s  in  the  
s tu d y  a r e a .  T h e s l o p e s  and r id g e s  on  th e  e a s t  s i d e  o f  th e  South F o r k  
of  F i s h  C r e e k ,  f r o m  i t s  s o u r c e  to  W ig  C r e e k ,  a r e  c o v e r e d  w ith  s o i l s  
b e lo n g in g  to  th e  W in k le r - H o l lo w a y  A s s o c ia t i o n .  W in k le r  s o i l s  a r e  
found on 35 -65%  s l o p e s  w ith  p r i m a r i l y  s o u th w e s t  to  s o u t h e a s t  a s p e c t s .  
T h e  W in k le r - H o l lo w a y  s o i l s  a r e  found on 35-65%  s l o p e s  w ith  a  n o r t h ­
w e s t  to  e a s t  a s p e c t  on a l l  but th e  u p p er  e le v a t io n s  w h e r e  H o llo w a y  
s o i l s  a r e  found d o m in a t in g  th e  n o r t h e r ly  a s p e c t s .  S o i l s  in  th is  
a s s o c i a t i o n  a r e  w e l l  d r a in e d .  H o llo w a y  s o i l s  a r e  g r a v e l ly  s i l t  lo a m .  
W in k le r  s o i l s  a r e  v e r y  g r a v e l l y  to  v e r y  f in e  s a n d y  lo a m s  that a r e  
m o d e r a t e l y  e r o d ib le  w h en  d en u d ed  of n a t iv e  c o v e r  (M c C o n n e ll  e t  a l .  
1 9 7 2 ) .
F r o m  W ig  C r e e k  to  W a ll  C a n y o n  C r e e k ,  the  s o i l s  on the  
s l o p e s  b e lo n g  to  th e  N e m o t e  - T a m e ly  and N e m o t e - S h a r r o t t  a s s o c i ­
a t i o n s .  T a m e ly  s o i l s  a r e  found  on 35 -65%  s l o p e s  p r i m a r i l y  w ith
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
13
n o r th w e s t  to  n o r th e a s t  a s p e c t s .  N e m o te  and N e m o t e - S h a r r o t t  s o i l s  
a r e  foun d  on 35-90%  s l o p e s  w ith  a s p e c t s  v a r y in g  fr o m  w e s t  to  s o u t h ­
e a s t .  N e m o t e - T a m e l y  s o i l s  a r e  found on 35 -90%  s l o p e s  w ith  so u th  to  
e a s t  f a c in g  a s p e c t s .  N e m o t e  s o i l s  a r e  w e l l  d r a in e d ,  v e r y  g r a v e l ly ,  
s a n d y  l o a m s  that a r e  h ig h ly  r e s i s t a n t  to  e r o s i o n .  T a m e ly  s o i l s  a r e  
w e l l  d r a in e d ,  g r a v e l l y  s i l t  l o a m ,  th a t  a r e  h ig h ly  e r o d ib le  w h en  d en u d ed  
of  c o v e r .  S h a r r o t t  s o i l s  a r e  w e l l  d r a in e d ,  v e r y  g r a v e l l y  l o a m s  w ith  
s c a t t e r e d  r o c k  o u tc r o p s  (M c C o n n e ll  e t  a l .  1 9 72 ) .
T h e  c r e e k  b o t to m s  a r e  e i t h e r  a l lu v ia l  s o i l s  o r  K r a u s e  s o i l s  
on 0-8%  s l o p e s .  On c e r t a in  g e n t le  s l o p e s  a lo n g  th e  s t r e a m  b o t t o m s ,  
s o i l s  o f  th e  N e v in e - K r a u s e  a s s o c i a t i o n  a r e  found. On s l o p e s  of 3 5 -  
65%, D r e x e l  s o i l s  a r e  s c a t t e r e d  a d ja c e n t  to  s t r e a m  b o t to m s .  A l lu v ia l  
s o i l s  a r e  a m o s a i c  o f  v a r io u s  s a n d y  s k e l e t a l  to  f in e  l o a m y  s o i l s  at  
l o w e r  l e v e l s  o f  th e  f lo o d  p la in .  On th e  a l lu v ia l  fan  t e r r a c e s ,  s o i l s  
v a r y  f r o m  c o a r s e  s i l t y ,  c o a r s e  l o a m y  t o  s a n d y  o r  l o a m y  s k e l e t a l  
s o i l s .  K r a u s e  s o i l s  a r e  e x c e s s i v e l y  d r a in e d ,  g r a v e l l y  l o a m s ,  N e v in e  
s i l t  l o a m s  a r e  found a d ja c e n t  t o  th e  p r e s e n t  s t r e a m  c h a n n e ls  in  g e n t ly  
u n d u la tin g  l a n d s c a p e s .  D r e x e l  s o i l s  a r e  w e l l  d r a in e d ,  s h a ly  s i l t  
l o a m s  w ith  s c a t t e r e d  r o c k  o u tc r o p s  and ta lu s  a r e a s  (M c C o n n e ll  e t  a l .  
1 9 7 2 ) .
On th e  P e t t y  C r e e k  s i d e  o f th e  s tu d y  a r e a  f r o m  th e  W agon  
M o u n ta in  R oad  to  th e  E d s  C r e e k - W e s t  F o r k  of P e t t y  C r e e k  D iv id e ,  
th e  s o i l s  on  th e  s l o p e s  b e lo n g  to  th e  W in k le r - H o l lo w a y  a s s o c i a t i o n  o r
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a r e  D r e x e l  s o i l s .  T h e  N e v i n e - K r a u s e  a s s o c i a t i o n  i s  found in  th e  
l o w e r  end of th e  m a jo r  c r e e k  b o t to m s  w ith  th e  m a in  P e t t y  C r e e k  
b o t to m la n d  c o v e r e d  w ith  N e v i n e - K r a u s e ,  K r a u s e  and a l lu v ia l  s o i l s .
T h e  s o i l s  in th e  W e s t  F o r k  of P e t t y  C r e e k  b e lo n g  to  th e  N e m o t e - 
T a m e ly  a s s o c i a t i o n  w ith  th e  b o tto m la n d  s o i l s  o f  th e  N e v in e - K r a u s e  
a s s o c i a t i o n .  T h e  N e m o t e - T a m e l y  s o i l s  a r e  found  on 35-90%  s l o p e s .  
T h e  N e m o t e  s o i l s  a r e  w e l l  d r a in e d ,  v e r y  g r a v e l ly ,  s a n d y  l o a m s  that  
a r e  h ig h ly  r e s i s t a n t  to  e r o s i o n  (M c C o n n e ll  e t  a l ,  1 9 72 ) .
On th e  w e s t  s id e  of th e  South F o r k  of F i s h  C r e e k ,  f r o m  its  
s o u r c e  dow n to  S u r v e y o r  C r e e k ,  th e  s o i l s  on th e  s l o p e s  d i r e c t ly  a b o v e  
th e  m a in  d r a in a g e  b o t to m  a r e  th e  W in k le r - H o l lo w a y  a s s o c i a t i o n  and  
D r e x e l  s o i l s .  F r o m  S u r v e y o r  C r e e k  dow n to  th e  F o r k s ,  th e  s o i l s  on  
th e  s l o p e s  a b o v e  F i s h  C r e e k  b e lo n g  to  th e  N e m o t e - T a m e l y  and N e m o te -  
S h a r r o t t  a s s o c i a t i o n s .  In th e  u p p er  p o r t io n s  o f  th e  C a c h e ,  S u r v e y o r ,  
and T h o m p so n  C r e e k  d r a in a g e s ,  th e  s o i l s  on s l o p e s  g r e a t e r  than  15% 
g e n e r a l ly  b e lo n g  to  th e  C o e r o c k - T r u e f i s s u r e  a s s o c i a t i o n ,  D r e x e l  
s o i l s ,  B la c k le e d  s o i l s ,  o r  a r e  c l a s s i f i e d  a s  r u b b le  and r o c k  o u t ­
c r o p p in g s .  S h e r lo c k  s o i l s  and N e v i n e - K r a u s e  s o i l s  a r e  found in  
d r a in a g e  b o t t o m s .  T he C o e r o c k - T r u e f i s s u r e  a s s o c i a t i o n  o c c u r s  on  
35 -90%  s l o p e s .  C o e r o c k  s o i l s  a r e  w e l l  d r a in e d  s h a l lo w  (1 0 - 2 0  in c h e s  
d e e p )  s i l t  l o a m s  o v e r ly in g  h a rd  b e d r o c k .  T r u e f i s s u r e  s o i l s  a r e  w e l l -  
d r a in e d  s i l t  l o a m s  o f te n  a s s o c i a t e d  w ith  r o c k  o u tc r o p s  and ta lu s  
s l o p e s .  T h e  T r u e f i s s u r e  s o i l s  a r e  h ig h ly  e r o d ib le  i f  v e g e t a t iv e  c o v e r
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i s  r e m o v e d .  B la c k le e d  s o i l s  a r e  found  on 35-90%  s l o p e s ,  and a r e  
w e l l - d r a i n e d  g r a v e l ly  s a n d y - l o a m s .  On the  v e r y  s t e e p  s l o p e s ,  t h e s e  
s o i l s  a r e  a s s o c i a t e d  w ith  an e x t e n s i v e  a m o u n t  of d i s t in c t iv e  knobby,  
p ip e d ,  and f o l ia te d  s h i e l d - s h a p e d  r o c k  o u t c r o p s .  S h e r lo c k  s o i l s  a r e  
g l a c i a l  l a t e r a l - m o r a i n e  d e p o s i t s  and m o r a in e  t e r r a c e s  found a lo n g  the  
b o t t o m s  and s id e  s l o p e s  o f  g la c ia t e d  v a l l e y s .  T h e s e  s o i l s  a r e  w e l l -  
d r a in e d  g r a v e l ly  s i l t - l o a m s  (M c C o n n e ll  e t  a l .  1 9 7 2 ) .
C l im a t e
S in c e  1 9 6 1 , in c o m p le t e  c l i m a t o lo g i c a l  data  h a v e  b e e n  
g a th e r e d  at a  M ontana H igh w ay  D e p a r tm e n t  w e a t h e r  s t a t io n  2 m i l e s  
n o r th e a s t  o f L o lo  Hot S p r in g s  ( e le v a t io n  4, 085 f e e t ) .  T h is  w e a t h e r  
s t a t io n  i s  lo c a t e d  about 7 a i r  m i l e s  f r o m  th e  c e n t e r  of the  w in te r  
r a n g e  in  B u r d e t te  C r e e k .  T h e  c l im a t e  a p p e a r s  c o m p a r a b le  to  that of 
th e  South  F o r k  o f  F i s h  C r e e k  a t  th e  s a m e  e le v a t io n .
D a ta  c o m p i le d  f r o m  t h o s e  in c o m p le t e  r e c o r d s  fo r  1 9 6 1 -1 9 7 1  
a r e  sh o w n  in T a b le  1. T h e  h ig h e s t  r e c o r d e d  t e m p e r a t u r e  w a s  101°  F  
on 4 A u g u s t  1 9 6 1 , and th e  lo w e s t  w a s  -3 8 °  F  on  21 J a n u a r y  1 9 7 2 , and  
17 D e c e m b e r  1 9 6 4 . J a n u a r y  i s  th e  c o ld e s t  m o n th , fo l lo w e d  c l o s e l y  b y  
D e c e m b e r .  A u g u s t  h a s  th e  h ig h e s t  a v e r a g e  m a x im u m  t e m p e r a t u r e  
b u t J u ly  h a s  th e  h ig h e s t  m e a n  t e m p e r a t u r e  (T a b le  1). A v e r a g e  y e a r l y  
p r e c ip i t a t io n  i s  2 3 .  09  in c h e s  w i t h  g r e a t e s t  m o n th ly  t o ta l s  o c c u r r in g  
f r o m  N o v e m b e r  to  J a n u a r y  and in  J u n e .  T h e  h ig h e s t  m o n th ly  s n o w f a l l
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Table 1. Summary of weather data, Lolo Hot Springs, 1961-1971.
Month Average max. temperature
Average min. 
temperature
Average 
daily mean 
temperature 
(°F)
Average
monthly
precipitation
Average 
total snow
Average max. 
snow depth 
(inches)
January 32.7 13.4 23.1 3.81 35.6 (7) 22.2 (9)
February 39.1 17.4 25.8 1.88 21.1 (5) 18.2 (9)
March 43.4 17.5 30.5 2.01 12.9 (9) 17.2 (10)
April 52.8 (10) 25.8 (10) 39.3 (10) 1.66 4.0  (3) 5.7 (7)
May 65.1 (10) 29.6 (10) 48.3 (10) 1.87 .4 (10) 0 (10)
June 71.8 (10) 38.3 (10) 55.0 (10) 2. 60 Tr, (10) 0 (10)
July 82.8 43.2 61.2 .89 0 0
August 83.3 38. 5 60.4 1.45 0 0
September 71.0 (9) 32.9 (10) 52.2 (9) 1. 50 Tr. 0
October 55.4 (10) 26.8 (10) 41.8 (10) 1. 93 . 80(5) Tr. (6)
November 41.4  (10) 22.5 (10) 32.0 (10) 2.36 9.6 (6) 6 .4  (8)
December 32. 9 14.8 23.9 3.01 23.7 (6) 13.7 (9)
Annual 61.1 29.2 44. 9 23.09 108.1
Numbers in parentheses indicate the average for le ss  than 11 years,
Tr. = trace.
From: U.S.  Climatological Bulletins, U.S. Weather Bureau, Helena, Montana. 1961-1971
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o c c u r s  in J a n u a r y  and th e  a n n u a l a v e r a g e  s n o w f a l l  i s  108 . 1 i n c h e s .
T h e  g r e a t e s t  a v e r a g e  m a x im u m  sn o w  d ep th  i s  2 2 . 2 in c h e s  f o r  th e  
m o n th  o f  J a n u a r y  (T a b le  1).
A  w a t e r s h e d  m a n a g e m e n t - u n i t  m ap  fo r  th e  N in e m i le  R a n g e r  
D i s t r i c t ,  L o lo  N a t io n a l  F o r e s t ,  s h o w s  th e  an n u a l p r e c ip i t a t io n  in  
in c h e s  f o r  th e  e n t ir e  South  F o r k  of F i s h  C r e e k .  On th e  e a s t  s id e  of 
th e  South F o r k  o f F i s h  C r e e k ,  an n u a l p r e c ip i t a t io n  v a r i e s  f r o m  l e s s  
th an  30 in c h e s  a lo n g  th e  m a in  d r a in a g e  b o t to m  to  o v e r  50 in c h e s  a lo n g  
th e  F i s h  C r e e k - P e t t y  C r e e k  D iv id e .  On th e  w e s t  s i d e  o f  th e  South  
F o r k  of F i s h  C r e e k ,  a n n u a l  p r e c ip i t a t io n  v a r i e s  f r o m  l e s s  than  30 
in c h e s  to  o v e r  100  in c h e s  at th e  h e a d  o f C a c h e  C r e e k  (F ig .  2).
V e g e ta t io n
T h e  v e g e t a t io n  o f  th e  s tu d y  a r e a  w a s  c l a s s i f i e d  b y  L y o n  (1973).  
T h is  v e g e t a t iv e  s tu d y  g i v e s  a d e ta i le d  p ic t u r e  of th e  h a b ita t  and c o v e r  
t y p e s  o f  the  a r e a .  F ig u r e  3 i s  a h a b ita t  m o d e l  f o r  th e  D e e r  C r e e k -  
B u r d e t te  C r e e k  s tu d y  a r e a .  H ab ita t  t y p e s  a r e  b a s e d  on the c l a s s i f i ­
c a t io n s  b y  P f i s t e r  e t  a l .  (1 9 7 2 )  f o r  w e s t e r n  M ontana.
In a  g e n e r a l  b r e a k d o w n  o f  h a b ita t  t y p e s  b a s e d  on c u r s o r y  
e x a m in a t io n ,  th e  D o u g la s  f i r  (P s e u d o t s u g a  m e n z i e s i i ) c l im a x  c o m ­
m u n ity  i s  th e  m o s t  e x t e n s i v e .  A l l  n in e  o f  th e  h a b ita t  t y p e s  in the  
D o u g la s  f i r - c o m m u n i t y ,  a s  d e f in e d  b y  P f i s t e r  e t  a l .  (1 9 7 2 ) ,  a r e  
r e p r e s e n t e d .
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M o st  o p en  b u r n s  o r  sh r u b  f i e ld s  up to  about 5, 000  f e e t  on  
so u th  and s o u t h w e s t  a s p e c t  b e lo n g  to  th e  P .  m e n z i e s l i / A g r o p y r o n  
s p ic a t u m  h a b ita t  ty p e .  T h e  h ig h e r  r id g e s  and s l o p e s  w ith  n o rth  and  
e a s t  a s p e c t s  a d ja c e n t  to  th e  b u r n s  b e lo n g  to  P .  m e n z i e s i i / X e r o p h y l lu m  
t e n a x . A lo n g  th e  F i s h  C r e e k - P e t t y  C r e e k  D iv id e ,  th e  v e g e t a t io n  i s  
P .  m e n z i e s i i / V a c c in iu m  c a e s p i t o s u m . M o st  m e s i c  t im b e r e d  a r e a s  
f a l l  in  th e  P .  m e n z i e s i i / A r c t o s t a p h y lo s  u v a - u r s i  h a b ita t  t y p e s .  T he  
m o r e  x e r i c  s i t e s  on s t e e p  so u th  and s o u t h w e s t  s l o p e s  a r e  P .  m e n z i e s i i / 
P h y s  o c a  r  pus m a lv a  c e u s , P .  m e n z i e s i i / S y m p h o r o c a r p o s  a lb  u s , o r  
P .  m e n z i e s i i / S c r e e  h a b ita t  t y p e s .
R id g e  to p s  at h ig h e r  e le v a t io n s  that a r e  c o v e r e d  b y  m a t u r e ,  
open  s ta n d s  o f D o u g la s  f i r  w ith  g r a s s  u n d e r s t o r i e s  b e lo n g  t o  the  
P .  m e n z i e s i i / C a l a m a g r o s t i s  r u b e s c e n s  h a b ita t  ty p e .  T h is  ty p e  is  
t y p ic a l  o f  the  m a in  r id g e  to p s  in  th e  D e e r ,  E d s  and G u s C r e e k  a r e a s  
a s  w e l l  a s  the  W ig  M ou n ta in  a r e a .
T he P .  m e n z i e s i i / L in n a e a  b o r e a l i s  h a b ita t  ty p e  o c c u r s  at 
l o w e r  t o  m i d - e l e v a t i o n s  and f o r m s  t r a n s i t io n s  f r o m  D o u g la s  f i r  c o m ­
m u n i t i e s  to  the  s p r u c e  o r  s u b a lp in e  f i r  c o m m u n i t i e s  on n o r th  s l o p e s  
o r  in  n a r r o w  s t r e a m  b o t t o m s .
P i c e a / L .  b o r e a l i s  i s  found a lo n g  s t r e a m  b o t to m s  and on s o m e  
of  th e  m o r e  m e s i c  h ig h e r  b e n c h e s  in t r a n s i t i o n s  b e t w e e n  th e  D o u g la s  
f i r  and a lp in e  f i r  c o m m u n i t i e s .
T h e  A b ie s  l a s i o c a r p a / C lin to n ia  u n i f lo r a  h a b ita t  ty p e  i s  found
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on th e  n o r th e r n  s l o p e s  o f th e  h ig h e r  e l e v a t io n s  and on th e  m i d - s l o p e s  
and  l o w e r  d r a w s  in  c o o l ,  m e s i c  s i t e s .  T h is  ty p e  is  t y p ic a l  o f  n o r th  
s l o p e s  in  th e  P e t t y  and D e e r  C r e e k  d r a in a g e s .
In s o m e  o f  th e  s t r e a m  b o t to m s  in  v e r y  c o o l  m e s i c  s i t e s ,  a 
n a r r o w  band of v e g e t a t io n  T huja  p l i c a t a / C .  u n i f lo r a  i s  found. T h is  
ty p e  i s  found in D e e r ,  S u r v e y o r ,  M ontana , T h o m p so n , E d s ,  G u s  and  
J o h n s  c r e e k s .
On th e  m o s t  x e r i c  s i t e s ,  the  v e g e t a t io n  b e lo n g s  to  th e  P in u s  
p o n d e r o s a  c o m m u n ity .  T h is  i s  a s u r p r i s i n g l y  s m a l l  c a t e g o r y  g iv e n  
th e  s i z e  of th e  a r e a s  c o v e r e d  b y  m a t u r e  s ta n d s  o f p o n d e r o s a  p in e .  
S o m e  a r e a s  in W a ll  C an y on , l o w e r  D e e r ,  G u s ,  and lo w e r  South F o r k  
o f F i s h  c r e e k s  b e lo n g  to  th is  c a t e g o r y  and f a l l  in th e  P .  p o n d e r o s a / 
S c r e e  o r  th e  P .  p o n d e r o s a / A .  s p ic a t u m  h a b ita t  t y p e s ,  A v e r y  few  
s i t e s  p r o b a b ly  f a l l  in to  th e  P .  p o n d e r o s a / C .  r u b e s c e n s  h a b ita t  t y p e s .  
M o st  o f  t h e s e  s i t e s  a r e  p r o b a b ly  t r a n s i t i o n a l  b e t w e e n  th e  p o n d e r o s a  
p in e  and D o u g la s  f i r  c o m m u n i t i e s  and a r e  th e  r e s u l t  of to p o g r a p h ic  
and e d a p h ic  i n f lu e n c e s .
F i r e  H is t o r y
T h e  F i s h  C r e e k  d r a in a g e  w a s  b u rn ed  b y  s e v e r e ,  l ig h t n in g -  
c a u s e d  f o r e s t  f i r e s  d u r in g  th e  f i r s t  20 y e a r s  o f  t h i s  c e n tu r y .  T h e  
r e s u l t s  w e r e  l a r g e - s c a l e ,  d r a s t i c  c h a n g e s  in  m u c h  of th e  F i s h  C r e e k  
d r a in a g e .  In th e  South F o r k ,  m a tu r e  s ta n d s  o f  p o n d e r o s a  p in e .
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p o n d e r o s a  p in e  and D o u g la s  f i r  and m ix e d  D o u g la s  f i r  and w e s t e r n  
l a r c h  (L a r ix  o c c i d e n t a l i s ) w e r e  bu rn ed ; i s o l a t e d  p o c k e t s  s u r v i v e d  in  
s o m e  d r a in a g e  b o t to m s  and on s o m e  r id g e s  w h e r e  th e  f i r e s  a p p a r e n t ly  
did  n ot c r o w n .
T h e  s e r a i  p la n t - c o m m u n i t i e s  on t h o s e  o ld  b u rn s  a r e  the  
r e s u l t s  of f i r e s  and to p o g r a p h ic  and e d a p h ic  v a r ia t i o n s .  T h e  p r im e  
w in t e r  r a n g e  fo r  b ig  g a m e ,  in  th e  f o r m  o f  s e r a i  b r u s h - c o m m u n i t i e s  
o r  op en  s ta n d s  o f p o n d e r o s a  p in e  w ith  g r a s s  and sh r u b  u n d e r s t o r i e s  
w e r e  e s t a b l i s h e d  o r  e n h a n c e d  a s  a r e s u l t  of w i l d f i r e s .  S e r a i ,  g r a s s -  
sh r u b  c o m m u n i t i e s  a r e  p r e s e n t  on the  m o r e  x e r i c  s i t e s .  On th e  m o r e  
m e s i c  s i t e s ,  D o u g la s  f i r ,  p o n d e r o s a  p in e ,  and to  s o m e  e x te n t  l o d g e -  
p o le  p in e ,  a r e  in v a d in g  and s l o w l y  e l im in a t in g  g r a s s - s h r u b  c o m ­
m u n i t i e s  du e  to  th e  la c k  o f f i r e .  M uch of th e  a r e a  q u ic k ly  r e v e r t e d  to  
t i m b e r  fo l lo w in g  f i r e s .
T h e  fo l lo w in g  f i r e  h i s t o r y  w a s  c o m p i le d  f r o m  F i r e  H is t o r y  
of th e  L o lo  N a t io n a l  F o r e s t  (1950):
1 9 1 0 . T h e  1 910  f i r e  w a s  p a r t  o f  a f i r e ,  o r  s e r i e s  o f  f i r e s ,  
th a t  b u r n e d  e x t e n s i v e  a r e a s  in  th e  L o lo  and C le a r w a t e r  N a t io n a l  
F o r e s t s .  A bout 2 8 ,  700 a c r e s  on th e  w e s t  s i d e  of th e  South  F o r k  w e r e  
b u r n e d .  T h is  in c lu d e d  m o s t  of th e  C a c h e  C r e e k  d r a in a g e ,  p a r t  o f  
O r io le  C r e e k  and  th e  a r e a  a r o u n d  th e  F o r k s  ( F ig .  4).
On th e  e a s t  s i d e  of F i s h  C r e e k ,  th e  l o w e r  h a l f  of W a ll
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C a n y o n  C r e e k ,  C a m i l l i a  G u lch  and D e e r  C r e e k  w e r e  b u r n e d . T h e  
a r e a  n e a r  th e  m o u th  o f  H yde and  B u r d e t t e  c r e e k s ,  a s  w e l l  a s  p a r t s  o f  
L u p in e  and S u ll iv a n  c r e e k s ,  b u r n e d .  T h e  t o t a l  a r e a  b u rn ed  w a s  about  
3, 700 a c r e s  (F ig .  4 ) .
M o r e  than 50% of th e  H ow ard  C r e e k  d r a in a g e  o r  about 6 , 150  
a c r e s  b u rn ed  in 1 9 1 0 . T h is  f i r e  w a s  s e p a r a t e  f r o m ,  but p r o b a b ly  
r e la t e d  to ,  th e  m a jo r  f i r e .  It s p r e a d  in to  th e  South F o r k  of P e t t y  
C r e e k  and b u rn ed  abou t 600  a c r e s  a lo n g  th e  W a gon  M ounta in  R oad  
(F ig .  4 ).
A  to ta l  o f  a p p r o x im a t e ly  39 , 150  a c r e s  w e r e  b u rn ed  in th e
a r e a .
1 9 1 4 . O ne s m a l l  f i r e  in th e  d r a in a g e  of th e  N o r th  F o r k  of  
H ow ard  C r e e k  in  1914  b u r n e d  a p p r o x im a t e ly  350 a c r e s  (F ig .  4),
1 9 1 7 . T he 1917  f i r e  b u r n e d  about 1 9 ,2 0 0  a c r e s  on  th e  e a s t  
s i d e  of th e  South F o r k  o f F i s h  C r e e k .  A lm o s t  a l l  of B u r d e t te  and  
L u p in e  c r e e k s  w e r e  b u r n e d  a s  w e l l  a s  th e  u p p er  h a lf  of Hyde and O w l  
c r e e k s  and p a r t  o f  W ig  C r e e k .  T hat f i r e  s p r e a d  in to  th e  P e t t y  C r e e k  
d r a in a g e  and  b u rn ed  9, 350  a c r e s  f r o m  th e  W e s t  F o r k  to  th e  South  
F o r k  of P e t t y  C r e e k .  T h e  f i r e  a l s o  b u rn ed  2, 850 a c r e s  on  th e  w e s t  
s i d e  o f  th e  South F o r k  of F i s h  C r e e k  and 5, 760 a c r e s  in  th e  H ow ard  
C r e e k  d r a in a g e .  T he  1 9 1 7  f i r e  b u r n e d  a to ta l  o f  3 7, 160 a c r e s  in  th e  
s tu d y  a r e a  (F ig .  4 ) .
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1 9 1 9 . In 1 9 1 9 ,  t h e r e  w a s  a s e r i e s  o f f i r e s  in  the s tu d y  a r e a .  
O n e f i r e  b u r n e d  1, 500 a c r e s  on th e  e a s t  s i d e  of th e  South F o r k  of F i s h  
C r e e k  and  4 , 800 a c r e s  on th e  w e s t  s i d e  in  th e  v i c in i t y  o f  S u r v e y o r  and  
W ig c r e e k s .  T w o  f i r e s  b u r n e d  about 5, 000  a c r e s  in E d s  and G us  
c r e e k s ,  and the  W e s t  F o r k  of P e t t y  C r e e k .  T h e  t o t a l  a c r e a g e  b u r n e d  
w a s  a p p r o x im a te ly  11, 300  a c r e s  ( F ig .  4 ) .
1 9 2 0 . In 1 9 2 0 , 800  a c r e s  b u r n e d  in  tw o  f i r e s  in D e e r  and  
L io n  c r e e k s  (F ig .  4 ) .
1 9 3 0 . In 1 9 3 0 , a p p r o x im a t e ly  200  a c r e s  b u rn ed  in th e  
S u r v e y o r  C r e e k  d r a in a g e  (F ig .  4 ) .
T h e r e  i s  no  r e c o r d  of m a j o r  f i r e s  b e t w e e n  1930  and 1 9 50 .  
S in c e  th e n , t h e r e  h a v e  b e e n  s e v e r a l  s m a l l  f i r e s ,  m o s t  of w h ic h  w e r e  
l e s s  th an  10 a c r e s  in  s i z e .  O ne w a s  lo c a t e d  in  L u p in e  C r e e k ,  on e  in 
E d s  C r e e k  and o n e  in  M on tan a  C r e e k .  A  s l a s h - b u r n i n g  o p e r a t io n  
a d ja c e n t  to  the H o w a rd  C r e e k  m e a d o w s  got out o f c o n t r o l  and b u rn ed  
a  s m a l l  a r e a  in 1 9 6 9 .  In 1 9 7 0 , a l i g h t n in g - c a u s e d  f i r e  in th e  M ontana  
C r e e k  d r a in a g e  b u r n e d  s l a s h .  N u m e r o u s  o th e r  s m a l l  f i r e s ,  l e s s  than  
1 a c r e  in s i z e ,  h a v e  o c c u r r e d .
L and O w n e r s h ip  and U s e
A t p r e s e n t ,  lan d  o w n e r s h ip  a lo n g  th e  South F o r k  of F i s h  
C r e e k  i s  c o m p r i s e d  o f F o r e s t  S e r v ic e  (62 , 700  a c r e s --7 6 % ), S ta te
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(3 , 760 a c r e s - -5%), B u r l in g to n  N o r t h e r n  R a i lr o a d  ( f o r m e r l y  N o r th e r n  
P a c i f i c  R a i lr o a d )  (3, 720  a c r e s --4% ), C h a m p io n  I n te r n a t io n a l  
( f o r m e r l y  A n acon d a  F o r e s t  P r o d u c t s  la n d s )  (11 , 600 a c r e s  - -14%) and  
p r iv a t e  (940  a c r e s - - l % )  (T a b le  2).
O w n e r sh ip  in  th e  H o w a rd  C r e e k  d r a in a g e  i s  F o r e s t  S e r v ic e  
( 7 ,0 4 0  a c r e s --5 6 % ), B u r l in g to n  N o r th e r n  ( 2 ,4 4 0  a c r e s --20% ) and  
C h a m p io n  In te r n a t io n a l  (2 , 960  a c r e s --24 % ) (T a b le  2 ) .
R e c r e a t io n ,  lo g g in g ,  m in in g ,  g r a z in g  and r a n c h in g  a r e  a n d / o r  
h a v e  b e e n  th e  m a in  a c t i v i t i e s  in th e  s tu d y  a r e a .
T h e  m a in  P e t t y  C r e e k  b o t to m la n d s  w e r e  h o m e s t e a d e d  in th e  
18 9 0 's  (M ontana F i s h  and G a m e  R e c o r d s )  and a r e  s t i l l  a c t i v e ly  
r a n c h e d .
T h e  m a in  South  F o r k  of F i s h  C r e e k  b o t to m la n d  w a s  h o m e  - 
s t e a d e d  about 1915  (W a lte r s ,  p e r s .  c o m m . ). S m a l l - s c a l e  r a n c h in g  
w a s  c a r r i e d  on in  th e  p a s t ,  bu t in  r e c e n t  y e a r s  t h e r e  h a s  o n ly  b e e n  
l im i t e d  g r a z in g  b y  l o c a l  p a c k e r s '  l i v e s t o c k .  In 1 9 7 2 , tw o  of th e  fo u r  
h o m e s t e a d s  w e r e  s u b d iv id e d  in to  2 0 - 4 0  a c r e  t r a c t s  f o r  r e c r e a t io n a l  
u s e .  A  3 2 0 - a c r e  p r iv a t e  h o ld in g  in th e  W ig  C r e e k  d r a in a g e  c h a n g e d  
f r o m  a c o m m e r c i a l  h u n tin g  lo d g e  to  a p r iv a t e  c a m p  fo r  r e c r e a t io n a l  
u s e .
In th e  p a s t ,  g u id in g  and o u tf i t t in g  p r o v id e d  in c o m e s  to  the  
s m a l l  r a n c h e r s .  T h e r e  w e r e  fo u r  o r  f i v e  o u t f i t t e r s  b a s e d  in th e  South  
F o r k  o f F i s h  C r e e k  w h o  o p e r a te d  in  M on tan a  and Idaho. A l l  f i v e  of
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T a b le  2 . L an d  o w n e r s h ip  in  th e  s tu d y  a r e a .
O w n e r A c r e s P e r c e n t
E a s t  s i d e  o f  the  South F o r k  of F i s h  C r e e k  D r a in a g e
U. S. F o r e s t  S e r v ic e 6 , 800 70
B u r l in g to n  N o r th e r n  R . R. 1. 520 4
S ta te  land 2, 960 8
C h a m p io n  In te r n a t io n a l 5, 920 16
P r i v a t e 940 2
T o ta l 38 , 140 (59. 0 s q u a r e  m i l e s )
W e s t  s i d e  o f th e  South F o r k  of F i s h  C r e e k  D r a in a g e
U. S. F o r e s t  S e r v ic e 3 5 ,9 0 0 80
B u r l in g to n  N o r th e r n  R . R. 2 , 2 0 0 5
S ta te  lan d 800 2
C h a m p io n  In te r n a t io n a l 5, 680 13
T o ta l 4 4 ,  580 (69 . 7 s q u a r e  m i l e s )
T o ta ls  f o r  th e  South F o r k  of F i s h  C r e e k  D r a in a g e
U. S. F o r e s t  S e r v ic e 6 2 ,7 0 0 76
B u r l in g to n  N o r th e r n  R . R. 3, 720 4
S ta te  lan d 3, 760 5
C h a m p io n  In te r n a t io n a l 1 1 ,6 0 0 14
P r i v a t e 940 1
T o ta l 8 2 ,7 2 0
W e s t  s i d e  o f P e t t y  C r e e k  ( fr o m  South F o r k  to  W e s t  F o r k )
U. S. F o r e s t  S e r v ic e 19 , 650 64
B u r l in g to n  N o r th e r n  R . R. 3, 040 1 0
S ta te  land 320 1
C h a m p io n  In te r n a t io n a l 5, 240 17
P r i v a t e 2 , 300 8
T o ta l 30 , 550 (47 . 8  s q u a r e  m i l e s )
H o w a rd  C r e e k  D r a in a g e
U. S. F o r e s t  S e r v ic e 7, 040 56
B u r l in g to n  N o r th e r n  R .R . 2, 440 2 0
C h a m p io n  In te r n a t io n a l 2 , 960 24
T o ta l 1 2 ,4 4 0  ( 1 9 .4  s q u a r e  m i l e s )
B u r l in g to n  N o r t h e r n  R a i lr o a d  la n d  w a s  f o r m e r l y  ow n ed  b y  
N o r t h e r n  P a c i f i c .  C h a m p io n  I n te r n a t io n a l  lan d  w a s  f o r m e r l y  ow n ed  b y  
A n a c o n d a  F o r e s t  P r o d u c t s .
F r o m :  L and o w n e r s h ip  s t a t u s ,  1 9 5 6 . C la r k  F o r k  U n it ,  
M on tan a  F i s h  and G a m e  R e c o r d s .
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th e  o r ig in a l  p r iv a t e  h o ld in g s  w e r e  f o r m e r l y  u s e d  fo r  g u id in g  and o u t ­
f i t t in g  o p e r a t io n s .  D u r in g  th e  s tu d y ,  tw o  o f  t h o s e  h o ld in g s  w e r e  u s e d  
fo r  l i m i t e d  c o m m e r c i a l  o p e r a t io n s  (M ontana F i s h  and G a m e  R e c o r d s ,  
1 9 7 0 -7 2 ;  W a l t e r s ,  p e r s .  c o m m .  ).
In ad d it io n  to  th e  d e v e lo p m e n t  o f  th e  f iv e  p r iv a t e  h o ld in g s  in  
th e  d r a in a g e  o f the  South  F o r k  o f F i s h  C r e e k ,  t h e r e  a r e  fo u r  c a b in s  on 
l e a s e d  la n d . T h e r e  a r e  tw o  c a b in s  on l e a s e d  S ta te  la n d  n e a r  the m o u th  
of S u r v e y o r  C r e e k  and a n o th e r  c a b in  n e a r b y  on lan d  l e a s e d  f r o m  
C h a m p io n  In te r n a t io n a l  C o r p o r a t io n .  T h e r e  i s  on e  c a b in  on a m in in g  
c la i m  on N a t io n a l  F o r e s t  la n d  n e a r  th e  ju n c t io n  of W h ite  and C a c h e  
c r e e k s .  A n o th e r  c a b in ,  ow n ed  b y  th e  S ta te  F o r e s t r y  D e p a r tm e n t ,  i s  
l o c a t e d  on S ta te  la n d  n e a r  th e  ju n c t io n  of th e  South and W e s t  f o r k s  of  
F i s h  C r e e k .
F o l lo w in g  th e  l a r g e  f i r e s  of 1910  and 1 9 1 7 , m a n y  of the  b u rn s  
on F o r e s t  S e r v ic e  la n d s  in  th e  F i s h  C r e e k  d r a in a g e  w e r e  o p e n e d  to  
g r a z in g  a l lo t m e n t s  f o r  s h e e p .  In th e  b o t to m la n d s ,  g r a z in g  a l lo t m e n t s  
f o r  h o r s e s  and c a t t l e  w e r e  a l lo w e d .  M uch  of th e  h ig h  c o u n tr y  a lo n g  
th e  Idaho l in e  a b o v e  F i s h  C r e e k  w a s  g r a z e d  b y  la r g e  h e r d s  of s h e e p .
In 1 9 3 4 , H an k in s  on r e p o r te d  that 4 ,  000  s h e e p  f r o m  W a sh in g to n  w e r e  
d r iv e n  up th e  N o r th  F o r k  o f  F i s h  C r e e k .  A p p a r e n t ly ,  it  w a s  c o m m o n  
f o r  l a r g e  n u m b e r s  o f s h e e p  f r o m  W a sh in g to n  t o  b e  b r o u g h t  to  R iv u le t  
b y  r a i l ,  and h e r d e d  o v e r  th e  R o c k  C r e e k  S to c k  D r iv e w a y  o r  o v e r  
W i l l i a m ' s  F a s ^ \W  s h e e p  and g o a t  g r a z in g  a l lo t m e n t s  on th e  N o r th  and
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W e s t  f o r k s  of F i s h  C r e e k .  S h e e p  w e r e  a l s o  b r o u g h t  in  f r o m  G r a n ite  
C r e e k  and  up th e  s t o c k  d r iv e w a y  that r u n s  a lo n g  th e  G r a n i t e - F i s h  
C r e e k  D iv id e  to  th e  C a c h e  C r e e k  s h e e p  and g o a t  g r a z in g  a l lo tm e n t .  
S h ee p  w e r e  a l s o  b r o u g h t  in to  th e  p r i m a r y  s tu d y  a r e a  a lo n g  w h at i s  now  
th e  W agon  M ountain  R oad  ( F o r e s t  S e r v ic e  R a n g e  I n s p e c t io n  R e p o r t s ,  
1 9 1 8 - 1 9 4 3 ) .
B e tw e e n  191 9  and 1 9 2 4 , 70 , 045 a c r e s  b e tw e e n  th e  South F o r k  
of F i s h  C r e e k  and  P e t t y  C r e e k  w e r e  c lo s e d  to  s h e e p  g r a z in g  to  p r o t e c t  
b ig  g a m e  w in t e r  r a n g e .  F r o m  1928  to  1 9 3 0 , g r a z in g  a l lo t m e n t s  on th e  
South  F o r k  a l lo w e d  b e t w e e n  50 and 85 h o r s e s  and c a t t le  to  g r a z e  th e  
a r e a .  T h is  r e s u l t e d  in  6 . 5 -10%  of th e  a v a i la b le  f o r a g e  b e in g  u s e d  
( F i s h  and  G a m e  A n n u a l R e p o r t ,  1928  and 192 9; S im p s o n ,  1 9 3 0 ) .
In 1 9 34 , R a n g e r  H ank in s on of th e  Q u a r tz  C r e e k  R a n g e r  
D i s t r i c t  r e p o r te d  th at th e  c a r r y in g  c a p a c i t y  on s h e e p  g r a z in g  a l l o t ­
m e n t s  in  th e  F i s h  C r e e k  d r a in a g e  had d e c r e a s e d  d u r in g  th e  p r e v io u s  
10 y e a r s  due t o  r e g e n e r a t io n  of t im b e r  on th e  1910  b u r n .  He f e l t  that  
th e  a r e a  had a h ig h e r  r e c r e a t i o n a l  th a n  g r a z in g  v a lu e  and th at g r a z in g  
a l lo t m e n t s  sh o u ld  b e  p h a s e d  out o v e r  th e  n ex t  2 y e a r s  (H an k in son ,
1 9 3 4 ) .  F o l lo w in g  W o r ld  W ar II, a l l  g r a z in g  a l lo t m e n t s  on F o r e s t  
S e r v ic e  la n d  on th e  South  F o r k  of F i s h  C r e e k  w e r e  t e r m in a t e d  ( W a lt e r s ,  
p e r s .  c o m m .  ).
D u r in g  th e  s tu d y ,  t h e r e  w a s  o n e  g r a z in g  p e r m i t  i s s u e d  b y  th e  
A n a c o n d a  F o r e s t  P r o d u c t s  f o r  th e  W ig  C r e e k  d r a in a g e .  T h e r e  w e r e
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
29
f i v e  s e m l w i ld  t r e s p a s s  h o r s e s  r o a m in g  f r o m  W ig to  B u r d e t te  c r e e k s .  
T h e s e  a n im a ls  w e r e  s t r a y s  f r o m  a S ta te  g r a z in g  a l lo t m e n t  at the  
m o u th  of D e e r  C r e e k  ab ou t 1966  (B a b c o c k ,  p e r s .  c o m m . ). O v e r  th e  
y e a r s ,  t r e s p a s s  h o r s e s  b e lo n g in g  to  l o c a l  p a c k e r s  h a v e  u s e d  th e  a r e a  
(H a rtk o rn , p e r s .  c o m m . ).
S m a l l - s c a l e  m in in g  h a s  b e e n  c o n d u cte d  in th e  area ;  m o s t  of 
th e  a c t iv i t y  in v o lv e d  g o ld .  B e tw e e n  1880  and 1 9 2 0 , t h e r e  w e r e  a c t iv e  
g o ld  m in in g  c la i m s  at th e  m o u th  of C a c h e  and W h ite  c r e e k s ,  a lo n g  
F i s h  C r e e k  b e tw e e n  B u r d e t te  and L u p in e  c r e e k s ,  and n e a r  th e  m o u th  
of E d s  C r e e k  (W a lt e r s ,  p e r s .  c o m m . ). T h e r e  i s  a l s o  e v id e n c e  of 
m in in g  a c t i v i t y  a s  w e l l  a s  o n e  sh a f t  in th e  B u r d e t te  C r e e k  d r a in a g e .
A t p r e s e n t ,  t h e r e  i s  an  a c t i v e  p l a c e r  m in e  f o r  go ld  n e a r  th e  m o u th  of  
C a c h e  C r e e k .  T h e r e  a r e  t h r e e  a c t iv e  c l a i m s  f o r  f lu o r s p a r  in  th e  
d r a in a g e s  of W h ite  and H yde c r e e k s ,  and n e a r  S c h le y  S a d d le .  T h e  
m in e  n e a r  S c h le y  S a d d le  i s  in th e  v i c in i t y  o f C e d a r  L o g  L a k e  on th e  
W e s t  F o r k  of F i s h  C r e e k ,  but th e  o r e  i s  b ro u g h t  out by  w a y  of 
S u r v e y o r  C r e e k  R oad .
L o g g in g  on th e  South F o r k  o f F i s h  C r e e k  s t a r t e d  in 1950 .
M o st  la n d s  ( h o m e s t e a d s )  w ith  m e r c h a n t a b le  t im b e r  w e r e  lo g g e d  f r o m  
1 9 5 0  to  1 9 5 5 . A n a co n d a  F o r e s t  P r o d u c t s  la n d s  w e r e  lo g g e d  f r o m  
1 9 5 3 ,  s t a r t in g  w ith  th e  l o w e r  D e e r  C r e e k ,  u n ti l  1962 w h en  o p e r a t io n s  
w e r e  c o m p le t e d  a lo n g  W ig  and W a ll  C a n y o n  c r e e k s  (T a b le  3). M o st  
S ta te  la n d s  and la n d s  now ow n ed  b y  th e  B u r l in g to n  N o r th e r n  R a i lr o a d
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T a b le  3 . L o g g in g  h i s t o r y  on p r iv a t e  and S ta te  lan d  in the  South  F o r k  of  
F i s h  C r e e k  d r a in a g e .
D r a in a g e  A r e a T o w n ­sh ip R a n g e S e c t .
D a te
L o g g e d O w n e r sh ip
L o w e r  L u p i n e /F i s h T 1 2 N R24W 15 1 9 5 0 - 1 9 5 5 P r iv a t e
L o w e r  L u p i n e / F i s h T 1 2 N R24W 15 1 9 7 1 -1 9 7 2 P r iv a t e
H yde /  B u r d e t te  / F i s h T 12 N R24W 9 1 9 5 5 - 1 9 6 0 P r iv a t e
F i s h / C a c h e  to  O w l T 1 2 N R24W 8 1 9 5 0 - 1 9 6 0 P r iv a t e
O w l T 1 3 N R24W 33 1958 A F P
L o w e r  S u r v e y o r /  
W i g / F i s h T 1 3N R24W 31 1954 A F P
S u r v e y o r  B o tto m T 13 N R2 5W 35 1 9 5 7 - 1 9 6 0 A F P / B N
L io n  P o in t T 1 3 N R25W 25 1 9 5 7 - 1 9 6 0 A F P
L o w e r  T h o m p so n T 1 3 N R25W 13, 14 1 9 5 3 - 1 9 5 4 A F P ,  S ta te
U p p er  T h o m p so n T 1 3 N R25W 23 1 9 5 9 -1 9 6 1 A F P
W ig T 13N R24W 2 0 , 30 1953 Sta te
W ig T 13N R24W 2 1 , 29 1 9 6 1 -1 9 6 2 A F P
S. F o r k  F i s h T 1 3 N R24W 19 1954 A F P
L io n  C r e e k T 1 3 N R24W 17, 18 1954 A F P ,  S ta te
L o w e r  D e e r T 1 3 N R24W 7, 9 1 9 5 3 - 1 9 5 4 A F P
L o w e r  D e e r T 13 N R 24W 8 1953 Sta te
C a m i l l i a  G u lch T 1 3 N R24W 5, 6 1952 A F P ,  S ta te
S. F o r k  F i s h  B o tto m T 1 3 N R24W 6 1954 A F P
L o w e r  W a ll  C an yon T 1 4 N R24W 31 1952 A F P
U p p e r  W a ll  C an y on T 1 4 N R 24 32, 33 1 9 6 1 -1 9 6 2 A F P
S. F o r k  F i s h  B o t to m T 1 3 N R25W 1 1953 A F P
S. F o r k  F i s h  B o tto m T 1 3 N R25W 1 2 1953 S ta te
F r o m :  M ontana F i s h  and G a m e  D e p a r tm e n t  R e c o r d s .
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w e r e  lo g g e d  about th e  s a m e  t i m e  (M ontana F i s h  and G a m e  R e c o r d s ) .
F o r e s t  S e r v ic e  la n d s  on th e  South F o r k  of F i s h  C r e e k  w e r e  
lo g g e d  f r o m  1959  to  th e  p r e s e n t .  T h e s e  in c lu d e  s a l e s  in M ontana,  
S u r v e y o r ,  O r io le ,  H yde and O w l C r e e k  d r a in a g e s  and th e  h e a d w a t e r s  
of th e  South  F o r k  of F i s h  C r e e k .  In 1 9 1 8 , 119  a c r e s  of f i r e - k i l l e d  
t i m b e r  w a s  s a lv a g e d  f r o m  th e  l a t t e r  a r e a .  A t th e  t im e  of th is  s tu d y  
( 1 9 7 0 - 7 2 ) ,  F o r e s t  S e r v ic e  la n d s  in  th e  d r a in a g e s  o f O r io le ,  M ontana, 
S u r v e y o r  and D e e r  c r e e k s  and p r iv a te  lan d  at th e  m o u th  of L u p in e  
C r e e k  w e r e  b e in g  lo g g e d .  In 1 9 7 2 , o n e  th in n in g  o p e r a t io n  w a s  c o m ­
p le t e d  in  O w l and H yde c r e e k s  ( T a b le s  4 and 5, F ig .  5) (S tage  II 
M a s te r  L i s t ,  1 9 7 3 ) .  In th e  P e t t y  C r e e k  d r a in a g e ,  lo g g in g  o p e r a t io n s  
s t a r t e d  abou t 1 9 4 5 . M o s t  p r iv a t e  la n d s  w e r e  lo g g e d  f r o m  1945  to  1 9 5 0 .  
A n a co n d a  F o r e s t  P r o d u c t s  la n d s  and s o m e  B u r l in g to n  N o r th e r n  la n d s  
w e r e  lo g g e d  f r o m  1 9 4 5  u n ti l  1950  e x c e p t  on th e  W e s t  F o r k  o f  P e t t y  
C r e e k ,  w h e r e  lo g g in g  c o n t in u e d  u n ti l  196 0  (T a b le  6 ). F o r e s t  S e r v ic e  
la n d s  on th e  w e s t  s i d e  of P e t t y  C r e e k  w e r e  lo g g e d  f r o m  1946 to  1 9 6 8 .  
T h e lo w e r  South F o r k  o f  P e t t y  C r e e k  d r a in a g e  w a s  lo g g e d  in 1946  a s  
w a s  p a r t  o f  E d s  C r e e k  d r a in a g e  in 194 7  and 1948  (T a b le  7, F ig .  5) 
(M on tana  F i s h  and G a m e  R e c o r d s ) .  In 1 9 4 7 , 80 a c r e s  w e r e  th in n ed  in  
th e  a r e a  o f  th e  Sou th  F o r k  o f P e t t y  C r e e k  and an  a d d it io n a l  115  a c r e s  
w e r e  th in n e d  b e tw e e n  1952 and  1 9 5 4 . F o r t y  a c r e s  w e r e  th in n ed  in  
1 9 5 6  in  th e  E d s  C r e e k  d r a in a g e .  T h e  W e s t  F o r k  o f P e t t y  C r e e k  w a s  
l o g g e d  f r o m  1965  to  1968; ab ou t 137 a c r e s  w e r e  a l s o  th in n ed  d u r in g
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Table 4. Logging history on U. S. Forest Service land on the west side of the South Fork of Fish Creek 
drainage.
_  . « Sub- - , Year*
Dr-amagearea Compart, compart. Sale area
Surveyor Creek 
Surveyor Creek 
Surveyor Creek 
Surveyor Creek 
Surveyor Creek
Total
Oriole/Upper S. 
Fork Fish
Oriole/Upper S. 
Fork Fish  
Total
Harvest Acreage 
method thinned  ̂ ^
34
34
34
34
34
39
39
2
3
3
494 A. 2-67/1-68  
1-71/1-72  
189 A. 1-71/1-72  
457 A. 1-68/1-69  
1-70/1-72
1,001 A.
1,479 A. 1-62/2-66
960 A. 1-72
2, 385 A.
422 A. OR
72 A. SW
22 A. SW
12 A. c c
62 A. OR
127 A. c c
4 A. OR
53 A. SW
305 A. OR
19 A. SW
76 A. c c
113 A. c c
43 A. ?
81 A. ST
9 A. RC
1,123 A. OR
521 A. OR
385 A. Sel.
75 A, 1-67 
39 A. 2-71
114 A.
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Table 4. (continued)
Drainage area Compart.
Sub-
compart. Sale area
'Year*
Harvest Acreage
Harvest
method
Acreage „   ̂
thinned  ̂ ^
Montana Creek 
Montana Creek
35 1 2,123 A. 2-58
1-66
124 A. 
80 A. 
64 A. 
1,175 A,
OR
CC
Sel.
OR
Montana Creek 1-69/1-71 273 A.
507 A.
OR
CC
Total 2,123 A.
Mid- S. Fork Fish 35 2 368 A. 2-58 221 A. OR
Lower Cache Creek 36 1 52 A. 2-58 52 A. OR
* Y ear that timber was harvested is given in first or second half of the fiscal year.
From: Stage II Master List. 1973, Ninemile Ranger District, Lolo National Forest, U.S.
Forest Service.
Key: OR = Overstory Removal SW = Shelterwood Cut ST = Seed Tree Cut
Sel. = Selective Cut CC = Clear Cut RC= Rehabilitation Cut
FS = Fire Salvage
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Table 5. Logging history on U. S. Forest Service land in the study area.
^ ^ Sub- Year^  ̂ Harvest Acreage ^ ^
Dram agearea Compart, compart. Sale area harvest Acreage thinned
Upper S. Fork Fish  
Owl Creek
Owl Creek 
Total
Hyde Creek
Hyde Creek
40 2 119 A. 1-18 119 A. FS
42 1 572 A. 2-66/1-67 60 A. ST
127 A. OR
42 1 1-70/1-71 260 A. OR
572 A.
42 2 891 A. 1-66/1-67 247 A. OR
38 A. CC
11 A. ST
41 A. SW
42 2 1-70/1-71 150 A. OR
44 A. CC
24 A. ST
132 A. 2-72 
132 A.
204 A. 2-72
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Total 891 A. 204 A.
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Table 5. (continued)
Drainage area Compart.
Sub-
compart. Sale area
Year*
harvest Acreage
Harvest
method
Acreage
thinned
Deer Creek 43 2 1,030 A. 2-72/73 183 A. CC
433 .A. Sel.
358 A. OR
Deer Creek 43 3 447 A. 1-73/74 447 A. OR
Deer Creek 43 4 1,198 A. 1-73/74 1,041 A. OR
49 A. Sel.
108 A. CC
Total 2. 902 A.
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O *Year that timber was harvested is given in first or second half of the fiscal year.
CD
Q . From: Stage II Master List. 1973. Ninemile Ranger District, Lolo National Forest, U.S. 
Forest Service.
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Key: OR = Overstory Removal SW = Shelterwood Cut ST = Seed Tree Cut
Sel. = Selective Cut CC = Clear Cut RC = Rehabilitation Cut
FS = Fire Salvage
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Figure 5. Forest management unit map of  the study area.
From: Stage II Master L is t ,  1973. Ninemile Ranger D is tr i c t ,  Lolo National Forest, 
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Drainage area Township Range Sect. Date Logged Ownership
Johns Creek T13N R23W 13, 14, 15 1945 AFP
Gus Creek T13N R23W 9, 10, 11 1950 AFP
Eds Creek T13N R23W 2 1945 AFP, Private
Eds Creek T13N R23W 3. 4, 33 1947-1948 AFP
Eds Creek T13N R23W 9, 10 1947-1949 AFP
W. Fork Petty Creek T14N R23W 21, 28 1945 AFP
W. Fork Petty Creek T14N R23W 26, 27, 34, 35 1946 AFP, Private
W. Fork Petty Creek T14N R23W 20, 29 1946 AFP
W. Fork Petty Creek T14N R23W 33 1950 AFP
W. Fork Petty Creek T14N R23W 21 1952 AFP
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s Table 7. Logging history on U.S. Forest Service land on the west side of the upper Petty Creek
drainage.
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Drainage area Compart.
Sub-
compart. Sale area
Year*
harvest Acreage
Harvest
method
Acreage
thinned Date
S. Fork Petty 04 1 ,2 ,3 ? 1946 ? ? 80 A. 1-48
115 A. 1-53/
1-55
Eds Creek 05 9 ? ? ? ?
Eds Creek 05 6 0 - . - - 40 A. 1-57
W. Fork Petty 06 4 614 A. 1-66/2-68 499 A. OR
61 A. ST 72 A. 1-66/
54 A. CC 2-68
W. Fork Petty 06 5 105 A. 1-67 65 A. OR
40 A. ST 65 A. 1-67
Total 719 137
■g Y ear that timber was harvested is given in the first or second half of the fiscal year.
5 ' From; Stage II Master List. 1973. Ninemile Ranger District, Lolo National Forest, U.S.
Forest Service.
Key: OR = Overstory Removal SW = Shelterwood Cut ST = Seed Tree Cut
Sel. = Selective Cut CC = Clear Cut RC = Rehabilitation Cut
FS = Fire Salvage CO
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th a t  t i m e  (T a b le  7; F ig .  5; S ta g e  II M a s t e r  L i s t ,  1973 ) .  D u r in g  th is  
s tu d y ,  lo g g in g  did not o c c u r  on the  w e s t  s i d e  o f th e  P e t t y  C r e e k  
d r a in a g e .
T h e  H ow ard  C r e e k  d r a in a g e  w a s  lo g g e d  f r o m  1966 to  the  
p r e s e n t .  A n a co n d a  F o r e s t  P r o d u c t s  la n d s  and s o m e  F o r e s t  S e r v ic e  
la n d s  w e r e  in v o lv e d  (M ontana F i s h  and G a m e  R e c o r d s ) .  F r o m  1970 to  
1 9 7 2 ,  l o g g e r s  w e r e  o p e r a t in g  in th e  T e p e e ,  N o r th  F o r k  of H ow ard ,  
and m a in  H ow ard  d r a in a g e s .
M o st  o f  th e  la n d s  o f  th e  A n a co n d a  F o r e s t  P r o d u c t s  (C h am p ion  
In te r n a t io n a l) ,  B u r l in g to n  N o r th e r n  R a i lr o a d ,  S ta te  and p r iv a t e  o w n e r s  
w e r e  s e l e c t i v e l y  lo g g e d .  S e l e c t iv e  c u tt in g  m e th o d s  in c lu d e d  o v e r s t o r y  
r e m o v a l ,  s e e d  t r e e  c u t s ,  s h e l t e r  w ood  c u tt in g  and s e l e c t i v e  cu tt in g .  
F o r e s t  S e r v ic e  la n d s  w e r e  lo g g e d  b y  s e l e c t i v e  or  c le a r c u t t in g  m e t h o d s .  
T h e M ontana  and S u r v e y o r  C r e e k  d r a in a g e s  c o n ta in e d  th e  m o s t  
e x t e n s i v e  c l e a r c u t  a r e a s .  T a b le s  4 , 5, and 7 s u m m a r i z e  th e  a c r e a g e s  
l o g g e d  b y  v a r io u s  m e th o d s  f o r  e a c h  d r a in a g e  in  the  s tu d y  a r e a .
P r i o r  to  1 9 5 0 ,  t h e r e  w e r e  o n ly  tw o  r o a d s  in  th e  South F o r k  of  
F i s h  C r e e k  d r a in a g e .  T h e  r o a d  f r o m  L o lo  Hot S p r in g s  to  th e  h o m e ­
s t e a d s  n e a r  B u r d e t te  C r e e k  w a s  b u i l t  w ith  C. C. C. la b o r  in  1 9 3 6 . T h e  
W a g o n  M ou n ta in  R oad  w a s  c o n v e r t e d  f r o m  a w a g o n  road  to  a m o to r  
v e h i c l e  r o a d  in  1938  b y  th e  C. C . C . T h e  r o a d  up th e  m a in  F i s h  C r e e k  
d r a in a g e  w a s  c o n s t r u c t e d  b y  lo g g in g  c o n t r a c t o r s  fo r  th e  A n a co n d a  
F o r e s t  P r o d u c t s  C o m p a n y  in  1 9 5 0 - 5 2 .  B y  1 9 5 3 , th i s  r o a d  w a s
/
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c o n n e c te d  w ith  th e  r o a d  f r o m  L o lo  Hot S p r in g s  to  B u r d e t te  C r e e k .  
F o l lo w in g  c o m p le t io n  o f th e  m a in  a c c e s s  r o a d ,  th e  A n a co n d a  la n d s ,  
s o m e  B u r l in g to n  N o r th e r n  la n d s ,  and S ta te  la n d s  w e r e  r o a d e d  and  
lo g g e d .  T h e  G a rd en  P o i n t - D e e r  P e a k - E d s  R id g e  j e e p  road  w a s  b u i lt  
a s  a F o r e s t  S e r v ic e  f i r e  p a tr o l  road  in th e  e a r l y  1 9 5 0 ' s .  P r i o r  to  
1 9 6 0 , th e  r o a d s  ow n ed  b y  A n a co n d a  w e r e  c l o s e d  to  the public; f r o m  
1960  to  1 9 6 5 , th e y  w e r e  o p e n e d . In 1 9 65 , an  e x c h a n g e  of o w n e r sh ip  
w a s  in i t ia te d  and th e  F o r e s t  S e r v ic e  g a in e d  c o n t r o l  o f th e  F i s h  C r e e k -  
South  F o r k  o f F i s h  C r e e k  r o a d  s y s t e m  (M ontana F i s h  and G a m e  
R e c o r d s ) .
T h e  m a in  P e t t y  and G r a v e s  C r e e k  r o a d s  w e r e  c o n s t r u c t e d  
about 1 890  w h e n  th e  b o t to m la n d s  w e r e  h o m e s t e a d e d .  E x t e n s iv e  
r e a d in g  and lo g g in g  d id  n o t  s t a r t  in e i t h e r  d r a in a g e  u n til  a f t e r  W o r ld  
W a r  II. T h e  m a in  r o a d  a lo n g  H ow ard  C r e e k  w a s  b u i l t  in  1966  and 1967  
(M ontana F i s h  and G a m e  R e c o r d s ) .
B ig  G a m e  H is to r y
E a r ly  h i s t o r y  of b ig  g a m e  p o p u la t io n s  in th e  s tu d y  a r e a  a r e  
s k e t c h y  and s o m e w h a t  c o n t r a d ic t o r y .  P r i o r  to  1 9 1 0 , t h e r e  i s  l i t t l e  
o f f i c i a l  in fo r m a t io n .  P e r s o n a l  in t e r v ie w s  w ith  G e o r g ia  W a l t e r s ,  w h o s e  
f a t h e r  had s e v e r a l  m in in g  c l a i m s  and l a t e r  a  h o m e s t e a d  on th e  South  
F o r k  of F i s h  C r e e k ,  in d ic a te  s o m e  e lk ,  a n o m in a l  n u m b e r  of w h i t e - 
t a i l e d  d e e r  (O d o c o i le u s  v i r g i n i a n u s ) and m u le  d e e r ,  and an o c c a s i o n a l
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m o o s e  (A l c e s  a l c e s ) w e r e  s e e n  in  th e  a r e a  d u r in g  th e  la t e  1 8 0 0 ' s .  
S e v e r a l  F r e n c h m e n  tr a p p e d  in  w in t e r  and w o r k e d  m in in g  c la i m s  d u r in g  
s u m m e r s .  T h e r e  a r e  s e v e r a l  r e f e r e n c e s  f r o m  F o r e s t  S e r v ic e  
p e r s o n n e l ,  g u id e s  and  H a rtk o rn  ( p e r s .  c o m m .  ) that th e  F i s h  C r e e k -  
P e t t y  C r e e k  a r e a  w a s  a t r a d i t io n a l  h u ntin g  a r e a  f o r  F la th e a d  In d ian s  
up to  the  1 9 5 0 's .
A c c o r d in g  to  M ontana F i s h  and G a m e  R e c o r d s ,  t h e r e  w e r e  
tw o  p la n t in g s  o f Y e l lo w s t o n e  e lk  in th e  P e t t y  C r e e k  d r a in a g e  n e a r  
L o th r o p . E lk  o f b o th  s e x e s  w e r e  r e l e a s e d  in  1913 (22) and 1918 (2 5).  
F o r e s t  S e r v ic e  R e c o r d s  (1921 A n n u a l F i s h  and G a m e  R e p o r t)  in d ic a te  
th a t  ab ou t 37 e lk  f r o m  Y e l lo w s t o n e  P a r k  w e r e  r e l e a s e d  n e a r  P e t t y  
C r e e k  in  1 9 1 2 . T h e  p la n t in g s  s u p p le m e n te d  a s m a l l  n a t iv e  h e r d  in  th e  
P e t t y  M ounta in  a r e a .  T h e  e lk  p o p u la t io n  i n c r e a s e d  in  th is  a r e a ,  and  
in  1 9 1 9  t h e r e  w a s  an  o p en  s e a s o n .  A c c o r d in g  to  the  1921 r e p o r t ,  the  
h a r v e s t  w a s  e x c e s s i v e .  M acau b  (19 19 )  e s t im a t e d  th a t  t h e r e  w e r e  58  
e lk  w in te r in g  in  th e  P e t t y  C r e e k  d r a in a g e ,  in c lu d in g  e ig h t  on th e  W e s t  
F o r k  of P e t t y  C r e e k .
In 1919 , R a n g e r  H ank in s on r e p o r te d  that a w in te r  g a m e  
S u r v e y  sh o w e d  ab ou t 22 5 d e e r  w in t e r in g  in  th e  South F o r k  of F i s h  
C r e e k  d r a in a g e .  T h e r e  w e r e  a l m o s t  e q u a l  n u m b e r s  of m u le  and w h i t e - 
t a i l e d  d e e r .  T h e  p r in c ip a l  w in t e r  r a n g e  w a s  f r o m  th e  F o r k s  up to  W ig  
C r e e k .  T h e  e a s t  s i d e  of th e  d r a in a g e  had th e  m o s t  u s e .  Snow w a s  
s h a l lo w ,  but t h e r e  w a s  not m u c h  d e e r  u s e  in th e  B u r d e t te  C r e e k
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d r a in a g e .  N o  e lk  o r  l io n  (F e l i s  c o n c o l o r ) t r a c k s  w e r e  o b s e r v e d  
(H an k in s on 1 9 1 9 ) .
T h e  1921 U .S .  F o r e s t  S e r v ic e  A n n u a l F i s h  and G a m e  R e p o r t  
e s t i m a t e d  that t h e r e  w e r e  abou t 50 e lk  in  th e  P e t t y  C r e e k  d r a in a g e .  In 
1 9 2 8 ,  m o s t  o f th e  p r in c ip a l  s tu d y  a r e a  w a s  r e c o m m e n d e d  a s  a g a m e  
p r e s e r v e  (H an k in so n  1 9 2 8 ) .  It had a l r e a d y  b e e n  c lo s e d  to  g r a z in g  
s h e e p .  R a n g e r  H ank in s on f e l t  th a t th e  p r e s e r v e  w o u ld  b e  d e s i r a b l e  
b e c a u s e  it  w a s  an  e x t e n s i v e  and im p o r ta n t  w in te r  r a n g e  fo r  d e e r  f r o m  
th e  C le a r w a t e r  and S e lw a y  c o u n tr y  in Idaho. D e e r  w e r e  d r iv e n  in to  
th e  a r e a  in  l a r g e  n u m b e r s  b y  e a r l y  s t o r m s  and s u b j e c t e d  to  h e a v y  
h u n tin g  p r e s s u r e .
T h e  an n u a l F i s h  and G a m e  R e p o r t  fo r  th e  L o lo  N a t io n a l  
F o r e s t  f o r  1 9 3 0 , s t a t e d  that e lk  in th e  South F o r k  o f F i s h  C r e e k  w e r e  
i n c r e a s i n g  w h i le  d e e r  and m o o s e  w e r e  h o ld in g  t h e i r  ow n. It w a s  noted  
th at th e  a r e a  w a s  n o t  s u i t a b le  m o o s e  h a b ita t .  T h e r e  w e r e  a n u m b e r  of  
l i o n s  in  th e  a r e a ,  and th e  r a n g e  w a s  c l a s s e d  a s  in go od  c o n d it io n .
In 1 93 0 , a  q u e s t io n n a ir e  w a s  s e n t  to  h u n te r s  and r e s i d e n t s  of  
th e  F i s h  C r e e k  a r e a  r e g a r d in g  th e  d e e r  p o p u la t io n .  M ost r e s i d e n t s  
th o u gh t th at t h e r e  w e r e  l e s s  d e e r  than  p r e v io u s l y  due to  s h e e p  u t i l i z in g  
m o s t  o f  th e  f o r a g e  and d e e r  s t a r v in g  d u r in g  w in te r  (M ontana F i s h  and  
G a m e  R e c o r d s ) .
In the  w in t e r  of 1 9 3 2 - 3 3 ,  R u s h  (1 9 3 3 )  r e p o r t e d  that t h e r e  
w e r e  an  e s t i m a t e d  1 , 1 5 0  w h i t e - t a i l e d  d e e r  and 1 , 2 5 0  m u le  d e e r  in  the
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e n t i r e  F i s h  C r e e k  d r a in a g e .  He a l s o  r e p o r t e d  that 2 72 d e e r  (m u le )  
m ig r a t e d  f r o m  Idaho to  M on tan a  th r o u g h  S c h le y  S a d d le  f r o m  18 
O c to b e r  to  8  N o v e m b e r  1 9 3 5 , p r e c e d in g  h e a v y  s n o w fa l l .
In 1 9 3 8 , e lk  n u m b e r s  w e r e  i n c r e a s i n g  on F o r e s t  S e r v ic e  
s h e e p  and  g o a t  a l lo t m e n t s  in  th e  v i c i n i t y  of th e  N o r th  F o r k  of F i s h  
C r e e k ,  S i a m e s e  L a k e s  and S tr a ig h t  C r e e k  (R a n ge  S u r v e y  R e p o r t ,  1938).  
W e s t  (1941) r e p o r t e d  s c a t t e r e d  b a n d s  of e lk  in th e  a r e a  arou n d  
B u r d e t te  C r e e k  a s  o f  A p r i l  1 9 3 9 .
In 1 9 4 2 , t h e r e  w e r e  an e s t im a t e d  90 e lk  in  th e  F i s h  C r e e k  
d r a in a g e  w ith  r a t io s  of 47  b u l l s  and 3 7 c a l v e s  p e r  100 c o w s .  D u r in g  
th e  1 9 4 1 - 4 2  w in t e r ,  18 w h i t e t a i l s  w e r e  c o u n ted  n e a r  T h o m p so n  C r e e k ,
8  9 w h i t e t a i l s  n e a r  D e e r  C r e e k  and 6  w h i t e t a i l s  and 117 m u le  d e e r  and  
3 e lk  n e a r  B u r d e t te  C r e e k .  In th e  w in t e r  o f 1 9 4 2 - 4 3 ,  2 7 w h i t e t a i l s  
w e r e  cou n ted  n e a r  D e e r  C r e e k  and 118  m u le  d e e r  and 34 e lk  w e r e  
o b s e r v e d  n e a r  B u r d e t te  C r e e k  (R ogn ru d  and H a r tk o r n  1956  and 1 9 5 6 a ) .
D u r in g  th e  1942  s u m m e r  in s p e c t io n  of th e  C a c h e  C r e e k  
g r a z in g  a l lo tm e n t ,  th e  d i s t r i c t  r a n g e r  c o u n te d  80 e lk  in  I r i s h  B a s in  
(M ontana C r e e k )  (U. S. F o r e s t  S e r v ic e  F i s h  and G a m e  A n nu al R e p o r t ,  
1 9 4 2 ) .
M e n d e n h a ll  (1948) r e p o r t e d  an  e x t r e m e l y  h e a v y  c o n c e n tr a t io n  
o f e lk  n e a r  G r a n ite  C r e e k  w h ic h  i s  a d ja c e n t  to  th e  h e a d s  of the  South  
F o r k  o f  F i s h  and W h ite  c r e e k s .  T h e  r a n g e  had b e e n  r e s t e d  f r o m  
l i v e s t o c k  g r a z in g  fo r  3 y e a r s .  H e r e p o r t e d  b r o w s e  w a s  n o n e x is te n t
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in  m e a d o w s ,  g r a s s  in  t im b e r e d  a r e a s  and a lo n g  t r a i l s  u s e d  up, and  
50% u t i l i z a t io n  of c o a r s e  m a r s h  g r a s s .  H e c o u n te d  41 e lk  f e e d in g  in  
th e  m e a d o w s  and s u g g e s t e d  th a t  a s  m a n y  a s  2 0 0  e lk  m ig h t  b e  u s in g  
th e  a r e a  and r e c o m m e n d e d  l i v e s t o c k  g r a z in g  b e  d is c o n t in u e d .
In 1 9 5 0 , an  e s t i m a t e d  500 d e e r  o c c u p ie d  10 s q u a r e  m i l e s  of  
w in t e r  r a n g e  n e a r  F i s h  C r e e k  (M ontana F i s h  and G a m e  R e c o r d s ) .  In 
N o v e m b e r  1 9 5 5 , 45  e lk  w e r e  c o u n te d  in  B u r d e t te  C r e e k  d r a in a g e  and  
10 in  th e  r e s t  o f th e  South  F o r k  d r a in a g e .  T w o  w h i t e - t a i l e d  and 34 
m u le  d e e r  w e r e  o b s e r v e d  in th e  B u r d e t te  d r a in a g e  in  N o v e m b e r  1955  
(R ogn ru d  and  H a r tk o r n  1 9 5 6 a ) .  T h e r e  w e r e  s ig n i f i c a n t  n u m b e r s  of 
m u l e  d e e r  c r o s s i n g  f r o m  Idaho in to  M o n ta n a 's  F i s h  C r e e k  d r a in a g e  
p r e c e d in g  a  h e a v y  s n o w f a l l  (R ogn ru d  and H a rtk o rn  1 9 5 6 ) .
In 1 9 56 , J a n u a r y  and F e b r u a r y  a e r i a l  c o u n ts  found 10 e lk  
n e a r  W ig  C r e e k ,  51 e lk  n e a r  B u r d e t te  C r e e k ,  7 e lk  n e a r  L u p in e  C r e e k ,  
6  n e a r  th e  W e s t  F o r k  of P e t t y  C r e e k  and 3 n e a r  H ow ard  C r e e k .  F r o m  
d ata  c o l l e c t e d  d u r in g  th e  1 9 5 5 - 5 6  w in t e r ,  ca lf:  cow  and c a l f  : adu lt  
r a t i o s  o f  4 1 :1 0 0  and 3 6 :1 0 0  w e r e  o b s e r v e d  in th e  C la r k  F o r k  U nit  
(R ogn ru d  and H a r tk o r n  1 9 5 6 a ) .
M ap s of b i g - g a m e  w in te r  r a n g e s  e x i s t  f o r  the  w in t e r s  of 
1 9 3 3 - 3 4 ,  1 9 3 5 - 3 6 ,  1 9 4 1 -4 2  and 1 9 5 5 - 5 6  ( F ig s .  6- 9)  (M ontana F i s h  
and  G a m e  R e c o r d s ) .  T h ey  r e f l e c t  th e  d e e r  and e lk  w in te r  r a n g e  
d u r in g  n o r m a l  and s e v e r e  w i n t e r s .
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Iff-â y")  "'\,'--- S?'̂ !------VJi  j
r ^ ~ ^ i ! . - : ‘'- ! f ‘j<A • cri
ptif ']
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
49
U s e f u l n e s s  of th e  e a r l y  r e p o r t s  p r e s e n t e d  a b o v e  i s  l im i t e d  
b y  th e  s c a t t e r e d  n a tu r e  o f th e  o b s e r v a t io n s  m a d e  u n d e r  v a r y in g  
c o n d i t io n s  th at g r e a t l y  a f f e c t  v i s i b i l i t y  and a p p a r e n t  a b u n d an ce  of  
w i l d l i f e .  In p a r t i c u la r ,  th e  a c c u r a c y  of w in t e r  g a m e  s u r v e y s  v a r i e s  
a c c o r d in g  t o  s e v e r i t y  o f  th e  w in t e r ,  th e  w e a t h e r  a t th e  t im e  o f th e  
s u r v e y ,  and th e  e x te n t  o f th e  s u r v e y .
F o l lo w in g  th e  1 9 1 0  and 1917  f i r e s ,  d e e r  h e r d s  b u ilt  up 
r a p id ly  w h i l e  e lk  h e r d s  r e m a in e d  a t lo w  l e v e l s .  T h e  d e e r  h e r d s  
p e a k e d  in  th e  1 9 3 0 ' s  and 1 9 4 0 's  and h a v e  b e e n  d e c r e a s i n g  e v e r  s i n c e .  
T h e  s u m m e r  e lk  p o p u la t io n  k ep t i n c r e a s i n g  a lo n g  th e  M o n ta n a -Id a h o  
S ta te  L in e  u n t i l  th e  1 9 3 0 ' s ,  but t h e r e  w e r e  n o  r e p o r t s  o f  e lk  w in t e r in g  
n e a r  F i s h  C r e e k  u n t i l  1 9 3 5 . A  few  s m a l l  g r o u p s  p r o b a b ly  w in t e r e d  in  
th e  s i d e  c a n y o n s  and  w e r e  n o t  o b s e r v e d  b e f o r e  th a t  t i m e .  T h e  p o p u ­
la t io n  e x p a n d ed  u n ti l  th e  m i d - 1 9 5 0 ' s  and h a s  s i n c e  l e v e l e d  o ff  or  
d e c r e a s e d  s l i g h t l y  (L y o n  e t  a l .  1970 ) .  T h e  h a r v e s t  f i g u r e s  in  T a b le  8  
a r e  thou ght to  r e f l e c t  th e  t r e n d s  in  b o th  th e  d e e r  and e lk  p o p u la t io n s  
(L y o n  e t  a l .  1 9 7 0 ) .
T a b le  8 . E lk  and d e e r  h a r v e s t  f i g u r e s  f r o m  F i s h  C r e e k  
c h e c k in g  s t a t io n ,  1 9 3 4 - 1 9 7 0 .
Y e a r D e e r  k i l l e d E lk  k i l l e d E lk  p e r  100 d e e r
1934 119 17 14
1936 80 29 36
1941 134 41 31
19 58 93 6 8 73
19 59 1 0 0 76 76
19 70 98 69 70
L y o n  e t  a l .  1970 ,
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C H A P T E R  III
M E T H O D S
E lk  D is t r ib u t io n  and M o v e m e n ts
D u r in g  th i s  s tu d y ,  e lk  w e r e  lo c a t e d  b y  b o th  a e r i a l  and ground  
o b s e r v a t io n s .  O n e  o r  tw o  f l ig h t s  p e r  m o n th  w e r e  m a d e  o v e r  th e  s tu d y  
a r e a  u s in g  a  S u p er  Cub o r  o c c a s i o n a l l y  a C e s s n a  18 0 . One f l ig h t  w a s  
m a d e  w ith  a h e l i c o p t e r .  F l ig h t s  w e r e  not m a d e  f r o m  m id - O c t o b e r  to  
th e  end  o f  D e c e m b e r  in  1 9 7 0 , o r  f r o m  m id - O c t o b e r  to  the end of 
N o v e m b e r  in  1 9 7 1 , d u r in g  b ig - g a m e  hu nting  s e a s o n s .  At l e a s t  tw o  
p a s s e s  w e r e  m a d e  o v e r  e a c h  m a j o r  d r a in a g e  d u r in g  e a c h  f l ig h t ,  and  
e lk  w e r e  c l a s s i f i e d  b y  n u m b e r s ,  s e x  and a g e .  A l l  o b s e r v e d  e lk  w e r e  
a c c u r a t e l y  lo c a t e d  on  a e r i a l  p h o to g r a p h s  o r  U. S. G. S. to p o g r a p h ic  
m a p s  w h en  p o s s i b l e .
G round o b s e r v a t io n s  w e r e  m a d e  w h i le  h ik in g , h o r s e b a c k  
r id in g ,  d r iv in g  o r  s n o w m o b i l in g  th r o u g h  the  s tu d y  a r e a .  A c c e s s  to  th e  
a r e a  in  the  w in t e r  w a s  d i f f i c u lt  but th e  e lk  w e r e  c o n c e n tr a te d  and  
e a s i l y  s e e n  on  o ld  b u r n s  and op en  t im b e r e d  s l o p e s .  M ost of th e  e lk  
w e r e  s e e n  a s  1 s n o w s h o e d  o v e r  th e  w in t e r  r a n g e .
In s p r in g ,  s u m m e r ,  and  f a l l ,  e lk  w e r e  o b s e r v e d  f r o m  h ig h  
o p en  p o in ts  th r o u g h o u t  th e  a r e a  d u r in g  e a r l y  m o r n in g s  and la t e
50
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a f t e r n o o n s .  M uch  o f  th e  a r e a  w a s  t r a v e r s e d  on foo t  o r  h o r s e b a c k  
d u r in g  th e  d ay . A t t e m p ts  w e r e  m a d e  to  r e a c h  s o m e  of the  m o r e  
r e m o t e  a r e a s  d u r in g  th e  t i m e s  o f p e a k  a n im a l  a c t iv i ty .
T h e  s tu d y  a r e a  w a s  s y s t e m a t i c a l l y  t r a v e r s e d  e a c h  S e p te m b e r  
d u r in g  a p e l l e t - g r o u p  d is t r ib u t io n  s u r v e y  o r g a n iz e d  b y  L y on  (1 9 72 ,  
1 9 7 3 a ) .  A l l  e lk  s ig h t in g s  b y  v a r io u s  in d iv id u a ls  co n d u ct in g  th e  s u r v e y  
w e r e  r e p o r t e d  and c o m p i le d  w ith  m y  d a ta .  A s  w ith  the a e r i a l  o b s e r ­
v a t io n s ,  e lk  s ig h t in g s  w e r e  a c c u r a t e l y  lo c a t e d  on a e r i a l  p h o to g ra p h s  
o r  U. S. G. S. to p o g r a p h ic  m a p s  and n u m b e r s ,  s e x e s  and a g e s  r e c o r d e d .
D a ta  on s e a s o n a l  d i s t r ib u t io n  and m o v e m e n t s  o f  e lk  w e r e  
c o m p i le d  f r o m  th e  g r o u n d  and a e r i a l  s i g h t i n g s .  S e a s o n a l  d i s tr ib u t io n s  
of e lk  w e r e  d e t e r m in e d  in t e r m s  o f e le v a t io n ,  a s p e c t ,  and d r a in a g e .  
E le v a t io n s  w e r e  ta k e n  f r o m  U. S. G .S .  to p o g r a p h ic  m a p s  to  th e  n e a r e s t  
2 0 0 - fo o t  c o n to u r  l in e .  T h e  a s p e c t  w a s  d e t e r m in e d  f r o m  g r id  N orth  a s  
f o l lo w s :
N a z im u th  3 3 7 ^ -  22^ S a z im u th  1 5 7 ^ -2 0 2 ^
NE a z im u th  2 2 ^ -  67^ SW a z im u th  2 0 2 | - 2 4 7 - |
E a z im u th  6 7 | - 1 1 2 |  W a z im u th  2 4 7 | - 2  9 2 |
SE a z im u th  1 1 2 ^ -1 5 7 ^  NW a z im u th  2 9 2 ^ -3 3 7 ^
A  c o m p a r i s o n  w i l l  b e  m a d e  b e t w e e n  m y  o b s e r v a t io n s  and t h o s e  
r e p o r t e d  b y  L y o n  (1 9 7 2 , 1 9 7 3 a )  u s in g  th e  e lk  p e l l e t - g r o u p  d is tr ib u t io n  
s u r v e y  in  th e  s a m e  a r e a s .  L y o n  (1 9 7 2 , 1 973a) u s e d  th e  fo l lo w in g  
m eth o d :
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W ith in  the s tu d y  a r e a  d e s c r i b e d  . . . a l l  c o n to u r  l in e s  a t 500 and  
1,  0 00  f e e t  w e r e  ta k e n  a s  s a m p le  t r a n s e c t s .  D u r in g  th e  l a s t  w e e k  
o f A u g u s t  and th e  f i r s t  tw o  w e e k s  o f S e p t e m b e r ,  t h e s e  t r a n s e c t s  
w e r e  s u r v e y e d  on fo o t .  P a r t i c ip a n t s  in  f i e ld  w o r k  w e r e  s u p p l ie d  
w ith  c o n to u r  m a p s  of 4 - in c h  t o  th e  m i l e  s c a l e  and a l t im e t e r .  B e l t  
t r a n s e c t s  4 f e e t  w id e  w e r e  e x a m in e d ,  and n u m b e r s  of p e l l e t  
g r o u p s  of b o th  e lk  and  d e e r  w e r e  r e c o r d e d  fo r  e a c h  4 0 - a c r e  b lo c k .  
W h e r e  p o s s i b l e ,  c o u n ts  w ith in  a f o r t y  w e r e  r e c o r d e d  s e p a r a t e l y  
fo r  e a c h  m a j o r  v a r ia t io n  in  a s p e c t .  P e l l e t s  w e r e  c a t e g o r iz e d  a s  
f r e s h ,  n ew , o ld  o r  v e r y  o ld  on th e  b a s i s  o f  s o f t n e s s ,  c o lo r  and  
w e a t h e r in g .  (P .  2 7)
T h e  data  w e r e  p r e p a r e d  f o r  c o m p u te r  a n a ly s i s  and e lk  d i s t r i ­
b u t io n  w a s  c o m p a r e d  w ith  s u c h  v a r ia b le s  a s  e le v a t io n ,  a s p e c t ,  c o v e r  
ty p e  and d i s t a n c e  f r o m  r o a d s  and  w a t e r  (L y o n  1 9 73 ) .
S e a s o n a l  U s e  of C o v e r  T y p e s
F o r  e a c h  e lk  s ig h t in g ,  th e  c o v e r  ty p e  w a s  c l a s s i f i e d  a c c o r d in g  
t o  L y o n  (1 9 7 3 ) .
A  s e l e c t i o n  of p o in t  s a m p l e s  on a e r i a l  p h o to g r a p h s  w a s  c l a s s i f i e d  
u s in g  th e  f o l lo w in g  c r i t e r i a  to  o b ta in  tw o  to  fo u r  d ig it  co d ed  
d e s c r ip t io n .
(a) th e  t a l l e s t  v e g e t a t io n  is:
A  t r e e s  o v e r  1 0 0  f e e t  t a l l  
B t r e e s  o v e r  35 f e e t  t a l l  
C t r e e s  u n d e r  35 f e e t  t a l l  
E t a l l  s h r u b s
F  lo w  s h r u b s  and m ix e d  v e g e t a t io n  
K d r y  m e a d o w , g r a s s - f o r b  
M w e t  m ea d o w  
R r o c k  
T ta lu s  
W w a te r
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(b) th e  c a n o p y  c o v e r a g e  o f th e  t a l l e s t  v e g e ta t io n  is:
1 l e s s  th an  15 p e r c e n t
2 1 5 - 6 0  p e r c e n t
3 o v e r  60 p e r c e n t
(c) th e  u n d e r s t o r y  b e n e a th  th e  t a l l e s t  v e g e t a t io n  is :
1 . g o  b a c k  to  (a) add  one  o r  tw o  a d d it io n a l  l e t t e r s ,  and
2 . w h e r e  v a l id ,  u se :
S u n tr e a te d  lo g g in g  s l a s h
L> lo g g e d  a r e a  (u s u a l ly  r o a d e d  and  c le a n e d  up)
(L yon  1 9 7 3 , pp. 7 and 8 )
S e a s o n a l  U s e  o f H ab ita t  T y p e s
P f i s t e r  e t  a l .  (1 9 7 2 )  d e s c r i b e d  th e  h a b ita t  t y p e s  in th e  s tu d y  
a r e a ,  and  L y o n  (1 9 7 3 )  d e v i s e d  a h a b ita t  m o d e l  (F ig .  3). T h e  m o d e l  
u s e d  a s p e c t  and e le v a t io n  a s  th e  d e t e r m in a n t s  of th e  h a b ita t  t y p e s .  B y  
c o m p a r in g  th e  e l e v a t io n  and  a s p e c t  o f  e a c h  e lk  o b s e r v a t io n ,  it  w a s  
p o s s i b l e  to  a p p r o x im a te  th e  h a b ita t  ty p e  of th a t  s ig h t in g .  T h e  data  
w e r e  c o m p i le d  in  t e r m s  of a p p a r e n t  s e a s o n a l  e lk  u s e  of the  m a in  
h a b ita t  t y p e s .
S e a s o n a l  U s e  in  A r e a s  D is tu r b e d  b y  M an
E lk  u s e  w a s  r e c o r d e d  on lo g g e d  a r e a s ,  a r e a s  t e r r a c e d  fo r  
p o n d e r o s a  p in e  p la n ta t io n s ,  and  r o a d  s i d e s .  E lk  o b s e r v a t io n s  w e r e  
c l a s s i f i e d  b y  c o v e r  ty p e  f o r  e a c h  c a t e g o r y  o f  d i s tu r b a n c e .
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H a r v e s t  D a ta
H a r v e s t  data  fo r  e lk  and  d e e r  w e r e  c o l l e c t e d  b y  M ontana F i s h  
and  G a m e  D e p a r tm e n t  c h e c k in g  s t a t i o n s ,  c o n t a c t s  w ith  o u t f i t t e r s  and  
g u id e s ,  and c o n t a c t s  w ith  h u n te r s  in  th e  f i e ld .  H u n ters  w e r e  a s k e d  
th e  l o c a t io n  of k i l l s ,  and an  a t te m p t  w a s  m a d e  to  v e r i f y  the  lo c a t io n s  
and c o l l e c t  r u m e n s .  T h e  c h e c k in g  s t a t io n s  w e r e  o p e r a te d  on the  F i s h  
C r e e k  R oad  n e a r  i t s  ju n c t io n  w ith  I n t e r s t a t e  90 , on th e  P e t ty  C r e e k  
R oad  n e a r  L o th r o p ,  and on th e  L o lo  H ig h w a y  4 m i l e s  w e s t  of L o lo .  
W hen p o s s i b l e ,  a n im a l s  w e r e  a g e d  b y  w e a r  and r e p la c e m e n t  of the  
l o w e r  m a n d ib u la r  t e e t h  (Qui m b y  and G aab 1 957) u s in g  jaw  b o a r d s ,  or  
f r o m  u p p er  c a n in e  t e e t h  ( G r e e r  e t  a l .  1967 ) ,  T he  e lk  w e r e  p la c e d  in  
f i v e  a g e  c a t e g o r i e s :  0 . 5 ,  1 . 5 ,  2 . 5 ,  3. 5 - 8 . 5 ( p r im e ) ,  and 9 . 5  or
o ld e r  (o ld ). A t te m p ts  w e r e  not m a d e  to  a g e  a n im a l s  in  the  3. 5 - 8 . 5 
a g e  g r o u p  to  th e  n e a r e s t  y e a r  b e c a u s e  of the  v a r ia b le  a b i l i t i e s  o f th e  
c h e c k in g  s ta t io n  p e r s o n n e l .
P o p u la t io n  S tr u c tu r e ,  S i z e  and T r e n d s
I a t te m p te d  to  e s t a b l i s h  th e  p o p u la t io n  s t r u c t u r e  f r o m  i n t e r ­
p r e t a t io n s  of th e  h a r v e s t  data  and s e a s o n a l  o b s e r v a t io n s .  T h e  p r e -  
and p o s t - h u n t in g  s e a s o n  p o p u la t io n  r a t io s  and th e  h a r v e s t  r a t io s  of  
s p i k e s : m a t u r e  b u l l s ,  b u l l s : c o w s ,  and c a l v e s : c o w s  g iv e  an  in d ic a t io n  
of th e  s e a s o n a l  s t r u c t u r e  o f th e  p o p u la t io n . T h e  a g e  s t r u c t u r e  of e lk  
p o p u la t io n s ,  in  th e  f o r m  o f  l i f e  t a b l e s ,  c a n  b e  d e te r m in e d  i f  th e
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h a r v e s t  data  and p o p u la t io n  e s t i m a t e s  a r e  a c c u r a t e  (H a r r is  1 9 6 3 ,
B o y d  1 970 , K night 1 9 7 0 ) .  T h e  h a r v e s t  data  w e r e  to o  l im i t e d  to  d e v e lo p  
l i f e  t a b l e s .  H o w e v e r ,  in s p e c t io n  of th e  data  p r o v id e d  s o m e  in d ic a t io n  
o f  p o p u la t io n  a g e  s t r u c t u r e .
T h e  a c tu a l  s i z e  o f  th e  e lk  p o p u la t io n  u s in g  the  s tu d y  a r e a  w a s  
d i f f ic u lt  to  d e t e r m in e .  An e s t i m a t e  o f th e  n u m b e r  of a n im a ls  on the  
w in t e r  r a n g e  w a s  d e t e r m in e d  b y  c o m b in in g  th e  b e s t  co u n ts  on th e  
v a r io u s  w in t e r in g  a r e a s  w h e n  t h e r e  a p p e a r e d  to  b e  m in im a l  m o v e m e n t  
b e tw e e n  a r e a s .
E s t i m a t e s  o f  th e  p r e -h u n t in g  s e a s o n  p o p u la t io n s  w e r e  m a d e  
u s in g  th e  B o w d en  F o r m u la  d e s c r i b e d  b y  B o y d  (1 9 7 0 ) .  T he  B o w d en  
F o r m u la  i s  b a s e d  on  a c c u r a t e  e s t i m a t i o n s  o f  th e  e lk  h a r v e s t  and s e x  
s t r u c t u r e  o f the  p r e -  and p o s t -h u n t in g  s e a s o n  p o p u la t io n s .
L e t  K = t o ta l  h a r v e s t  (m o r ta l i ty )  o f e lk  that w in t e r  in the  
s tu d y  a r e a
P i  = f r a c t io n  of b u l l s  in  th e  p o s t - s e a s o n  c o u n ts
P g  = f r a c t io n  of b u l l s  in  th e  p r e - s e a s o n  c o u n ts
b = f r a c t io n  o f b u l l s  in  h a r v e s t
T = t o ta l  p o p u la t io n ,  p r e -h u n t .
T  .  K  ( P i  - b )
(Pi - Pg)
T r e n d s  in th e  e lk  p o p u la t io n  of th e  s tu d y  a r e a  w e r e  d e t e r m in e d  
f r o m  th e  e lk  h a r v e s t  r e p o r te d  a t c h e c k in g  s t a t io n s  f o r  1 963 , 1970  and
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1971  (J a n s o n  1973 ) .  T h e  a s s u m p t io n  w a s  m a d e  that t r e n d s  in  th e  e lk  
p o p u la t io n  w e r e  d i r e c t l y  p r o p o r t io n a l  to  t r e n d s  in th e  h a r v e s t  f r o m  
th at p o p u la t io n . T h e  c h e c k in g  s t a t io n  d ata  w e r e  su p p o r te d  b y  h a r v e s t  
data  f o r  H unting D i s t r i c t  2 3 (of w h ic h  th e  s tu d y  a r e a  i s  part) g a th e r e d  
f r o m  an n u a l s t a t e w id e  q u e s t io n n a ir e s  by  th e  M ontana F is h  and G a m e  
D e p a r tm e n t  (J a n so n  1 9 7 3 ) .
F o o d  H a b its  and F o r a g e  U t i l iz a t io n
E lk  food  h a b it s  w e r e  d e t e r m in e d  b y  f e e d in g  s i t e  e x a m in a t io n s ,  
r u m e n  a n a l y s e s  and b r o w s e  t r a n s e c t s .  S u m m e r  and w in te r  fo o d  h a b its  
w e r e  d e t e r m in e d  b y  r e c o r d in g  f r e q u e n c ie s  o f  p la n t  u s e  b y  ta x o n  at 
f e e d in g  s i t e s  a s  d e s c r i b e d  b y  C o le  (1956) and o t h e r s .  A l l  r e c e n t  u s e  
on f o r a g e  w a s  r e c o r d e d .  O ne in s t a n c e  o f  u s e  c o n s i s t e d  of a r o o te d  
s t e m  f o r  g r a s s  and g r a s s l i k e  p la n t s ,  an in d iv id u a l  l e a f  o r  tw ig  fo r  
t r e e s  and s h r u b s ,  and in d iv id u a l  l e a v e s  o r  s t e m s  f o r  f o r b s .  U s e  of  
th e  ta x o n  w a s  c o m p u te d  a s  a p e r c e n t a g e  of th e  to ta l  in s t a n c e s  of u s e  on  
e a c h  s i t e .  P e r c e n t a g e s  f o r  a l l  s i t e s  fo r  e a c h  s e a s o n  w e r e  a g g r e g a t e d  
and a v e r a g e d  a c c o r d in g  t o  M a r t in  e t  a l .  (194 6 ) .
S p r in g  f e e d in g  s i t e s  w e r e  e x a m in e d  b y  u s in g  t r a n s e c t s  of 2 5, 
2 x 5  dm  p lo t s .  T h e  t r a n s e c t s  w e r e  run  in a r e a s  w h e r e  e x t e n s iv e  
f e e d in g  w a s  o b s e r v e d .  T h e  t r a n s e c t s  w e r e  run  a c r o s s  c o n to u r  w ith  
10 p a c e s  b e t w e e n  p lo t s .  T o ta l  s t e m s  p r e s e n t  and to ta l  s t e m s  u s e d  
w e r e  r e c o r d e d  f o r  e a c h  ta x o n  f o r  a l l  p lo t s .  T h e  a g g r e g a t e  p e r c e n t
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u s e  f o r  a l l  ta x a  fo r  th e  25 s i t e s  (M a r t in  e t  a l .  1 946) and f r e q u e n c y  o f  
o c c u r r e n c e  of a l l  ta x a  in  a l l  p lo t s  w e r e  r e c o r d e d .  S p r in g  fo o d  h a b its  
data  w e r e  a l s o  s u p p le m e n t e d  b y  a s m a l l  n u m b e r  of to ta l  f e e d in g  s i t e  
e x a m i n a t io n s .
F a l l  food  h a b its  w e r e  d e t e r m in e d  f r o m  r u m e n  a n a l y s e s .
R u m e n  c o n te n ts  w e r e  c o l l e c t e d  f r o m  21 e lk  k i l l e d  b y  h u n te r s .  A p p r o x ­
im a t e l y  2  q u a r ts  o f th e  r u m e n - r e t i c u l u m  c o n te n ts  w e r e  c o l l e c t e d  f r o m  
e a c h  s p e c i m e n  and  p r e s e r v e d  in  10% f o r m a l in .  A n a ly s e s  of th e  
c o n te n ts  w e r e  don e  b y  th e  s t a n d a r d iz e d  p r o c e d u r e  of th e  M ontana F i s h  
and G a m e  D e p a r tm e n t  W i ld l i f e  L a b o r a to r y  d e s c r i b e d  b y  G r e e r  e t  a l .  
(1 9 7 0 ) .
A  q u a rt  ( a p p r o x im a t e ly  1, 000  c c )  s a m p le  w a s  tak en  f r o m  th e  
p r e s e r v e d  r u m e n  m a t e r i a l  o f e a c h  s p e c i m e n .  T h is  s ta n d a r d iz e d  a l l  
s a m p l e s  b y  v o lu m e  b e f o r e  a n a l y s i s  w a s  b e g u n . T h e  1 -q u a r t  s a m p le  
w a s  th o r o u g h ly  w a s h e d  on a 0 . 1 2 5 - in c h  s c r e e n  to  r e m o v e  f in e  p a r t i c l e s ,  
T h e r e m a in in g  m a t e r i a l  w a s  p la c e d  in  a s h a l lo w  p an  and s e p a r a t e d  by  
s p e c i e s .  A b in o c u la r  m i c r o s c o p e  w a s  u s e d  to  id e n t i fy  and a id  in  
s e p a r a t in g  s m a l l  p i e c e s .  N o a t t e m p t  w a s  m a d e  to  s e p a r a t e  e a c h  
s a m p le  c o m p le t e ly .  T he  r e s i d u e  w a s  p la c e d  u n d er  th e  b in o c u la r  
m i c r o s c o p e  and th e  r e l a t iv e  a b u n d a n c e  of e a c h  s p e c i e s  w a s  e s t im a t e d .  
A l l  id e n t i f i c a t io n s  w e r e  m a d e  w ith  th e  a id  o f a r e f e r e n c e  c o l l e c t io n  
and p la n t k e y s .  T h e  m a t e r i a l  f o r  e a c h  s p e c i e s  w a s  m e a s u r e d  v o lu -  
m e t r i c a l l y  b y  s u b m e r g in g  it in  a  g r a d u a te d  c y l in d e r  c o n ta in in g  w a t e r .
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
58
T h e  r e s i d u e  w a s  m e a s u r e d  b y  m u lt ip ly in g  th e  to ta l  v o lu m e  of the  
r e s i d u e  b y  th e  p e r c e n t  c o m p o s i t io n  f o r  e a c h  s p e c i e s  in the  r e s i d u e .
S a m p le s  and c o l l e c t i o n s  w e r e  e v a lu a te d  b y  the  a g g r e g a t e  
p e r c e n t a g e  m e th o d  (M a r t in  e t  a l .  1946 ) .  T h e  p e r c e n t a g e  fo r  e a c h  
in d iv id u a l  s a m p le  w a s  d e r iv e d  b y  d iv id in g  th e  to ta l  v o lu m e  fo r  a l l  
s p e c i e s  in to  th e  v o lu m e  f o r  e a c h  s p e c i e s  or  v e g e t a t iv e  c l a s s .
S in c e  v a r io u s  b r o w s e  s p e c i e s  w e r e  thou ght to b e  im p o r ta n t  in  
th e  w in t e r  d ie t  o f e lk  in  th e  s tu d y  a r e a ,  a  s u r v e y  w a s  c o n d u cted  on the  
c r i t i c a l  w in t e r  r a n g e  in  the  B u r d e t te  C r e e k  d r a in a g e  to  d e t e r m in e  
r e l a t iv e  a b u n d a n c e ,  c o n d it io n ,  and u t i l i z a t io n  on th e  l a r g e  sh ru b  
s p e c i e s .  T h e  s u r v e y  w a s  c o n d u c te d  d u r in g  s p r in g  1972 a f te r  e lk  had  
l e f t  th e  w in t e r  r a n g e  and  b e f o r e  th e  s h r u b s  d e v e lo p e d  l e a v e s .  T h e  
p r o c e d u r e  w a s  m o d i f ie d  f r o m  th e  b r o w s e  s u r v e y  m e th o d  d e s c r i b e d  by  
C o le  (1 9 5 8 ) .  A l l  l a r g e  s h r u b  s p e c i e s  w e r e  s a m p le d  fo r  fo r m  c l a s s ,  
a g e  c l a s s  and p e r c e n t  u t i l i z a t io n  o f l e a d e r s  (new g r o w th ) .
F o r m  C l a s s e s .  1 a l l  a v a i la b le ,  l i t t l e  o r  no  h ed g in g
2  a l l  a v a i la b le ,  m o d e r a t e ly  h ed g ed
3 a l l  a v a i la b le ,  s e v e r e l y  h e d g e d
4 p a r t ly  a v a i la b le ,  l i t t l e  o r  no h e d g in g
5 p a r t ly  a v a i la b le ,  m o d e r a t e ly  h ed g ed
6  p a r t ly  a v a i la b le ,  s e v e r e l y  h ed ged
7 u n a v a i la b le
8  dead
A g e  C l a s s e s . S - S e e d l in g
Y - Y ou ng  Y
M - M a tu re  (  R - R e s p r o u t  
D -  D e c a d e n t  J
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U t i l iz a t io n  C l a s s e s . R e c o r d e d  E s t i m a t e s  R a n g e s
0 N o n - u s e
5 1 - 1 0
25  1 0 -  40
50 4 0 -  60
70 6 0 -  80
90 8 0 - 1 0 0
(C o le  1 9 5 8 , pp . 3 and 5)
A n a ly s i s  o f the  data  f o r  e a c h  s p e c i e s  in c lu d e d  r e l a t iv e  ab u n d an ce  b a s e d  
on 1 , 0 0 0  p la n t s ,  b r o w s e  c o n d it io n  b a s e d  on th e  p e r c e n t a g e  of p la n ts  in  
f o r m  c l a s s e s  3 and  6 , and a v e r a g e  p e r c e n t a g e  u t i l i z a t io n  of t o ta l  a v a i l ­
a b le  l e a d e r s .
B r o w s e  c o n d it io n  w a s  e v a lu a te d  u s in g  f o r m  c l a s s  c a t e g o r i e s  
e s t a b l i s h e d  b y  th e  M ontana F i s h  and G a m e  D e p a r tm e n t .
B r o w s e  C o n d it io n  C a t e g o r i e s  - - p e r c e n t  in  c l a s s e s  3 and 6 .
0 -  10 E x c e l l e n t  
1 1 - 2 0  G ood  
2 1 -  30 F a ir  
3 1 -  50 P o o r  
5 1 - 1 0 0  V e r y  P o o r
C r i t i c a l  w in t e r  r a n g e  w a s  d e f in e d  a s  th at p a r t  of the  w in te r  
r a n g e  w h e r e  e lk  c o n g r e g a t e d  d u r in g  th e  s e v e r e  p a r t  of w in t e r .  T he  
s u r v e y  w a s  u s e d  to  m e a s u r e  w h at w a s  a v a i la b le  to  e lk  d u rin g  the  
c r i t i c a l  w in t e r  p e r io d  w h en  b r o w s e  w a s  th e  o n ly  m a j o r  f o r a g e  c l a s s  
a v a i la b l e ,  th e  h e a lth  o r  c o n d it io n  o f  th e  b r o w s e  s p e c i e s ,  and the  
u t i l i z a t io n  o f th is  b r o w s e  d u r in g  an  " a v e r a g e "  w in t e r .
S e v e r a l  a s s u m p t io n s  w e r e  m a d e  c o n c e r n in g  u s e  and
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a v a i la b i l i t y .  B o th  w h i t e - t a i l e d  and m u le  d e e r  u s e d  th e  c r i t i c a l  e lk  
w in t e r  r a n g e  d u r in g  s p r in g ,  s u m m e r  and  f a l l .  T h e ir  u s e  w a s  not  
c o n s i d e r e d  e x t e n s i v e  o r  s ig n i f i c a n t  w h e n  c o m p a r e d  to  u se  by  w in te r in g  
e lk .  A v a i la b i l i t y  w a s  b a s e d  on a l l  th e  l e a d e r s  f r o m  ground  l e v e l  to  
6  f e e t  in h e ig h t .  D u r in g  th e  w in t e r ,  sn o w  d ep th  v a r ie d  f r o m  0 to  40  
i n c h e s .  A l l  o f th e  l e a d e r s  w ith in  the  0 - 6  fo o t  z o n e  a r e  a v a i la b le  
d u r in g  a t l e a s t  p a r t  of e a c h  w in t e r .
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C H A P T E R  IV 
R E S U L T S  A N D  DISCUSSIO N
E lk  O b s e r v a t io n s
F r o m  1 J u ly  1 9 7 0 , to  30 Ju n e  1 9 7 1 , 1 ,2 0 1  e lk  w e r e  cou n ted  
in  o r  a d ja c e n t  to  th e  s tu d y  a r e a ,  in c lu d in g  r e p e a t  o b s e r v a t io n s .  F r o m  
1 J u ly  1 9 7 1 , to  30 M ay 1 9 7 2 , 1, 179  e lk  w e r e  o b s e r v e d .  A m o n th ly
s u m m a r y  of e lk  o b s e r v a t io n s  i s  p r e s e n t e d  in T a b le  9.
P r i o r  to  th e  1970  h u n tin g  s e a s o n ,  2 28  e lk  w e r e  cou n ted  w ith  
r a t io s  o f  35 s p ik e  to  100 b r a n c h - a n t le r e d  b u l l s ,  and 46  b u l ls  and 45  
c a l v e s  p e r  100 c o w s .  T h e  w in t e r  and s p r in g  c o u n ts  in  1 9 71 , fo l lo w in g  
th e  h u n tin g  s e a s o n  but p r io r  t o  c a lv in g ,  t o t a le d  8  93 e lk  w ith  r a t io s  of  
71 s p ik e  b u l l s  to  100 b r a n c h - a n t le r e d  b u l l s ,  and 17 b u l l s  and 36 c a lv e s  
p e r  100 c o w s .  S u m m e r  c o u n ts  p r io r  to  th e  f a l l  h u ntin g  s e a s o n  w e r e  
v e r y  low ; 188 e lk  w e r e  o b s e r v e d  w ith  r a t io s  o f  2 1  s p ik e s  p e r  1 0 0  
m a t u r e  b u l l s ,  and  45  b u l l s  and  46  c a lv e s  p e r  100  c o w s .  F o l lo w in g  th e  
1971 h u n tin g  s e a s o n ,  837  e lk  w e r e  c o u n te d  f r o m  D e c e m b e r  1971  
th r o u g h  M ay  1 9 7 2 . T h e  r a t i o s  f o l lo w e d  th e  s a m e  tr e n d s  a s  t h o s e  of  
th e  p r e c e d in g  w in t e r  and s p r in g  c o u n ts .  R a t io s  o f 8 8  s p ik e s  to  100  
b r a n c h - a n t le r e d  b u l l s ,  and 20  b u l l s  and  4 4  c a l v e s  p e r  100 c o w s  
in d ic a t e  s i m i l a r  c h a n g e s  in th e  p o p u la t io n  s t r u c t u r e  f r o m  s u m m e r  to
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Table 9. Monthly sum m ary of elk observations.
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Month Branch Spike
Unknown
bulls
Total
bulls Cows Calf Unknown Total
Spikes/ 
100 B. A,*
B ulls/ 
1 0 0  cows
Calves / 
1 0 0  cows
970
July 2 2 0 4 2 1 16 2 0 61 1 0 0 19 76
Aug. 19 9 0 28 46 17 15 106 47 61 40
Sept. 13 1 0 14 33 12 2 61 8 42 36
Total 34 12 0 46 1 0 0 45 37 228 35 46 45
Oct. &
Nov. 5 1 0 6 3 1 3 13 - - —
Dec. - •— - - - - - - -
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1971
Jan. 5 6 0 11 78 31 20 140 1 2 0 a4 40
Feb. 11 9 1 2 1 114 30 11 176 82 18 26
Mar. 1 0 1 0 0 2 0 141 45 17 223 1 0 0 14 32
Apr. 2 1 12 15 129 58 87 289 50 12 45
May 11 0 4 15 26 1 0 14 65 0 58 38
Total 38 27 17 82 488 174 149 893 71 17 36
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Table 9. (continued)
Month Branch Spike
Unknown
bulls
Total
bulls Cows Calf Unknown Total
Spikes/ 
lOOB. A.*
B ulls/ 
1 0 0  cows
C alves/ 
1 0 0  cows
June 7 4§ 0 11 51 1 4 67 - 2 2 -
July 9 1 1 11 29 18 5 63 11 38 62
Aug. 1 0 3 0 13 31 12 18 74 30 42 39
Sept. 9 2 0 11 18 6 16 51 22 61 33
Total 28 6 1 35 78 36 39 188 2 1 45 46
Oct. 2 0 0 2 4 0 5 11 M. -
Nov. 5 3 0 8 i l 7 14 43 60 57 50
Total 7 3 0 1 0 18 7 19 54 43 56 39
Dec. 1 0 9 0 19 95 46 2 2 182 90 2 0 48
Jan. '72 6 4 0 1 0 49 18 3 80 67 2 0 37
Feb. 8 14 1 23 98 42 33 196 175 23 43
Mar. 1 0 7 0 17 105 47 1 2 181 70 16 45
Apr. 1 2 8 2 23 95 39 1 2 169 67 24 41
May 2 0 0 2 17 8 2 29 * 12 47
Total 48 42 4 94 459 2 0 0 84 837 88 2 0 44
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'''B.A. = Branch-antlered bulls. 
^Animais actually two years old.
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w in t e r  du e  to  hu nting  m o r t a l i t y .  T he n u m b e r  of s p ik e s  i n c r e a s e d  in  
r e l a t io n  to  th e  n u m b e r  o f  m a t u r e  b u l l s .  T h e  n u m b e r  of b u l ls  
d e c r e a s e d  in r e la t io n  to  th e  n u m b e r  of c o w s ,  and the n u m b e r  of c a lv e s  
d e c r e a s e d  s l i g h t l y  in  c o m p a r i s o n  to  th e  n u m b e r  of c o w s  in th e  p o p u ­
la t io n  (T a b le  9).
T h e  p o p u la t io n  d y n a m ic s  of th e  e lk  in  th e  s tu d y  a r e a  w i l l  be  
c o n s i d e r e d  in  d e ta i l  in th e  s e c t i o n  c o n c e r n e d  w ith  p op u la tion  s t r u c t u r e ,  
s i z e ,  and  t r e n d s .
S e a s o n a l  D is t r ib u t io n  and M o v e m e n ts
F r o m  J a n u a r y  th r o u g h  M a rch  o f 1971 and 1 9 7 2 , 76-92%  of a l l  
th e  e lk  o b s e r v e d  w e r e  in  th e  B u r d e t te  C r e e k  d r a in a g e .  L u p in e  and W ig  
C r e e k  d r a in a g e s  a c c o u n te d  f o r  0 -24%  of a l l  o b s e r v e d  e lk .  A s  m a n y  a s  
2 0 0  e lk  p r o b a b ly  w in t e r e d  in t h e s e  t h r e e  d r a in a g e s .  In e a r ly  and la t e  
w in t e r  t h e r e  w a s  s o m e  m o v e m e n t  b e t w e e n  t h e s e  m a j o r  w in te r in g  a r e a s  
but d u r in g  th e  d eep  sn o w  p e r io d s  t h e r e  w a s  o n ly  a l im i t e d  m o v e m e n t  of 
m a tu r e  b u l ls  b e t w e e n  th e  d r a in a g e s .  T h e  S u l l iv a n  C r e e k  d r a in a g e  w a s  
w in t e r  r a n g e  fo r  l e s s  than  e ig h t  c o w s  and c a lv e s  d u r in g  both  y e a r s .  A  
f e w  s c a t t e r e d  g r o u p s  o f e lk  n u m b e r in g  l e s s  than  40 a n im a ls  w in t e r e d  
b e t w e e n  W a ll  C an yon  and W ig  C r e e k .  D u r in g  th e  w in t e r ,  m o s t  m o v e ­
m e n t s  of e lk  in to  o r  out o f  th e  W ig  C r e e k  d r a in a g e  c a m e  f r o m  th is  a r e a .  
E lk  w e r e  not o b s e r v e d  on th e  w e s t  s i d e  of th e  South F o r k  of F i s h  C r e e k  
d u r in g  t h o s e  3 m o n th s .  O c c a s i o n a l l y ,  a  s m a l l  band of e lk  c a m e  into
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th e  F i s h  C r e e k  b o t to m la n d  to  f e e d .  M o st  o f  t h o s e  a n im a ls  r e tu r n e d  to
/
th e  a r e a  e a s t  of th e  South  F o r k ,  but I o b s e r v e d  a few  in s t a n c e s  d u r in g  
M a r c h  w h e n  th e  e lk  m o v e d  w e s t  of th e  C r e e k  (T a b le  10).
T h e r e  w e r e  s e v e r a l  g r o u p s  o f  e lk  w in t e r in g  on th e  w e s t  s i d e  
of  th e  P e t t y  C r e e k  a r e a .  In 1 9 7 2 , l e s s  th a n  10 e lk  w in te r e d  a lo n g  th e  
Sou th  F o r k  of P e t t y  C r e e k .  In both  1971 and 1 9 7 2 , t h e r e  w e r e  e lk  
w in t e r in g  in  th e  lo w e r  d r a in a g e s  of G u s , E d s  and th e  W e s t  F o r k  of 
P e t t y  c r e e k s .  T h e r e  a p p e a r e d  to  b e  m o v e m e n t  o f e lk  b e tw e e n  t h e s e  
t h r e e  d r a in a g e s  m u c h  o f  th e  w in t e r ,  but th e  to ta l  n u m b e r  w a s  l e s s  than  
50 a n im a l s  (T a b le  10 , F ig .  10).
L y o n  (197 3 )  u s e d  p e l l e t  gro u p  c o u n ts  to  d e f in e  s u m m e r  and  
w in t e r  r a n g e  in  th e  s tu d y  a r e a .  T h e  B u r d e t te  C r e e k  d r a in a g e  b e lo w  
5, 0 00  f e e t  in e l e v a t io n  had th e  g r e a t e s t  w in te r  u s e .  T h e L u p in e  
d r a in a g e  w a s  a l s o  an im p o r ta n t  w in te r in g  a r e a .  T h e  W a ll  C a n y o n -  
L o w e r  D e e r  C r e e k - L i o n  C r e e k  a r e a  and th e  W ig - O w l- u p p e r  H yde  
c r e e k s  a r e a  w e r e  m in o r  w in t e r in g  a r e a s  (L y o n  1 9 73 ) .
D u r in g  th e  s p r in g  f r o m  A p r i l  th r o u g h  J u n e , 4 3 -69%  of th e  
o b s e r v e d  e lk  w e r e  in  th e  B u r d e t te  C r e e k  d r a in a g e .  T h is  t im e  p e r io d  
c o r r e s p o n d s  w ith  th e  s t a r t  o f  " g r e e n  up, " th r o u g h  th e  c a lv in g  p e r io d ,  
t o  ab ou t th e  t i m e  that e lk  c a l v e s  a r e  t r a v e l in g  r e g u la r ly  w ith  th e  c o w s .  
In A p r i l ,  e lk  w e r e  r e a d i l y  v i s i b l e  in  th e  op en  b u r n s  d u r in g  m o r n in g  
and e v e n in g .  T h e  h ig h e s t  count of 151 e lk  w a s  m a d e  in l a t e  A p r i l  1 9 7 1 .  
B y  e a r l y  M ay , m a n y  o f  th e  e lk  w e r e  l e a v i n g  th e  w in t e r  r a n g e  and
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Unknown Total Unknown Total
Drainage Branch Spike bulls bulls Cow Calf elk elk by drainage
January 1971
Burdette 4 4 0 a 60 24 14 106 76
Lupine 1 2 0 3 18 7 6 34 24
Total 5 6 0 11 78 31 20 140 100
January 1972
Burdette 5 4 0 9 42 16 0 67 84
Lupine 1 0 0 1 0 0 0 1 1
Wig 0 0 0 0 0 0 1 1 1
S. Fk. Petty 0 0 0 0 2 1 1 4 5
Deer 0 0 0 0 2 1 1 4 5
E. S. Fk. Fish 0 0 0 0 3 0 0 3 4
Total 6 4 0 10 49 18 3 80 100
February 1971
Burdette 2 8 1 11 95 28 6 140 80
Lupine 9 0 0 9 0 0 0 0 5
Wig 0 1 0 1 14 1 0 16 9
E. S. Fk. Fish 0 0 0 0 5 1 5 11 6
Total 11 9 1 21 114 30 11 176 100
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Drainage Branch Spike
Unknown
bulls
Total
bulls Cow Calf
Unknown
elk
Total
elk
% of total 
by drainage
Burdette 5 14 1
February 1972 
20 97 42 2 1 180 92
Lupine 2 0 0 2 1 0 0 3 1
Wig 1 0 0 1 0 0 12 13 7
Total 8 14 1 23 98 42 33 196 1 0 0
Burdette 0 9 0
March
9
1971
134 43 17 203 91
Lupine 1 0 0 0 1 0 0 0 0 1 0 4
Wig 0 1 0 1 3 2 0 6 3
Sullivan 0 0 0 0 4 0 0 4 2
Total 1 0 1 0 0 2 0 141 45 17 223 1 0 0
Burdette 8 6 0
March
14
1972
84 37 1 2 147 81
Wig 2 0 0 2 1 2 0 5 3
S. Fk. Petty 0 0 0 0 5 2 0 7 4
E. S. Fk. Fish 0 0 0 0 1 1 0 2 1
Sullivan 0 0 0 0 4 2 0 6 3
Gus 0 1 0 1 8 2 0 1 1 6
W. Fk. Petty 0 0 0 0 2 1 0 3 2
Total 1 0 7 0 17 105 47 12 181 1 0 0 o>
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d i s p e r s i n g  to  a d ja c e n t  a r e a s  not n o r m a l ly  p a r t  of th e  m a j o r  w in t e r  
r a n g e .  T h e y  t r a v e l e d  o v e r  p a c k e d  sn o w  to  r e a c h  t h o s e  a r e a s  (T a b le  
1 1 ).
T h e  e lk  u s e d  a t r a n s i t i o n a l  r a n g e  s i m i l a r  to  t h o s e  r e p o r t e d  b y  
K n igh t (1 9 7 0 )  and C oop  (1 9 7 1 ) .  T h e  t r a n s i t i o n a l  r a n g e  w a s  u s e d  p r i ­
m a r i l y  d u r in g  th e  s p r in g  a s  th e  e lk  s l o w l y  d i s p e r s e d  f r o m  th e  w in te r  
r a n g e  and  a g a in  in  th e  f a l l  a s  th e y  d r i f t e d  b a c k  to  th e  w in te r  r a n g e .
T h e  t r a n s i t io n a l  r a n g e  w a s  a d ja c e n t  to  th e  w in t e r  r a n g e  but u s u a l ly  at  
h ig h e r  e l e v a t io n s  and  m o r e  t im b e r e d  w ith  s m a l l e r  and m o r e  d i s p e r s e d  
sh r u b  f i e l d s .  E lk  a p p e a r e d  to  u s e  th e  t r a n s i t i o n a l  a r e a  o n ly  in  e a r l y  
and  la t e  w in t e r .  S o m e  e lk  sp e n t  a t l e a s t  p a r t  o f the  s u m m e r  on the  
w in t e r  and t r a n s i t io n a l  r a n g e s .  Judd (19 71 )  r e p o r t e d  that e lk  u s e d  a 
s p r i n g - e a r l y  s u m m e r  r a n g e  and a la t e  s u m m e r - f a l l  r a n g e .
T h e r e  w e r e  m o v e m e n t s  o f  e lk  b e t w e e n  th e  P e t t y ,  F i s h  and  
H o w a r d  C r e e k  d r a i n a g e s .  T h e r e  w e r e  a l s o  m o v e m e n t s  of e lk  on to  th e  
w e s t  s i d e  of th e  Sou th  F o r k  o f F i s h  C r e e k .  S e v e r a l  l a r g e  h e r d s  of e lk  
w e r e  s ig h t e d  a lo n g  th e  F i s h  C r e e k  R oad  at th is  t i m e .  B y  th e  end o f  
M ay and in e a r l y  J u n e ,  m o s t  e lk  w e r e  h a r d  to  o b s e r v e .  B u ll  e lk  w e r e  
v e r y  h a r d  to  l o c a t e  a f t e r  s p r in g  d i s p e r s a l .  M o s t  of th e  la r g e  b u l l s  
w e r e  n e v e r  s e e n  f r o m  th e  end  o f  A p r i l  u n t i l  th e  o n s e t  o f  th e  ru t .  A  
n u m b e r  o f c o w s  w e r e  r e p e a t e d ly  o b s e r v e d  in th e  s a m e  a r e a .  C a lv in g  
o c c u r r e d  on th e  u p p er  l i m i t s  o f th e  w in t e r  r a n g e  and on  th e  a d ja c e n t  
t r a n s i t i o n a l  r a n g e .  C oop (1 9 7 1 ) ,  Judd  (1 9 7 1 ) ,  and M c C le a n  (1 9 7 2 )
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Drainage Branch Spike
Unknown
bulls
Total
bulls Cow Calf
Unknown
elk
Total
elk
% of total 
by drainage
o ’
3
2 , April 1971
8 Burdette 2 1 5 8 80 36 72 196 6 8
c5- Lupine 0 0 2 2 2 1 13 1 0 46 16
2 Wig 0 0 2 2 17 4 5 28 9
i3 Sullivan 0 0 2 2 2 1 0 5 2
CD Owl 0 0 0 0 2 0 0 2 1
"H
C
p.
E. S. Fk. Fish 0 0 1 1 7 4 0 12 4
3"
CD
CD
Total 2 1 12 15 129 58 87 289 1 0 0
O
Q .
Ca April 1972
O
3 Burdette 9 8 1 18 62 27 1 0 117 69"O
Lupine 0 0 1 1 4 1 0 6 4
1—H Wig 0 0 0 0 1 0 2 0 12 7
Q . S. Fk. Petty 3 0 0 3 3 1 0 7 4
1 Camillia Gul. 0 0 0 0 8 3 1 1 2 7
"O E. S. Fk. F ish  - 0 0 1 1 8 5 1 15 9
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Total 1 2 a 3 23 95 39 12 169 1 0 0
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Drainage Branch Spike
Unknown
bulls
Total
bulls Co* Calf
Unknown
elk
Total
elk
% of total 
by drainage
Burdette 5 0 1
May 1971*
6 15 5 3 28 43
Lupine 1 0 2 3 3 1 2 9 14
Wig 0 0 0 0 1 0 1 2 3
S. Fk. Petty 2 0 1 3 5 3 8 19 29
Sullivan 0 0 0 0 3 1 0 4 6
White 3 0 0 3 0 0 0 3 5
Total 11 0 4 15 26 1 0 14 65 1 0 0
Burdette 1 0 0
May 1972*
1 1 0 4 2 17 59
Wig 1 0 0 1 2 1 0 4 14
E. S. Fk. Fish 0 0 0 0 5 3 0 8 27
Total 2 0 0 2 17 8 2 29 1 0 0
Burdette 6 1
June 1971 (only) 
0 7 31 1 1 40 60
Lupine 0 2 0 2 1 0 0 3 15 2 2
S. Fk. Petty 0 0 0 0 6 0 0 6 9
Hyde 0 1 0 1 1 0 0 2 3
Howard 1 0 0 1 3 0 0 4 6
Total 7 4 0 11 51 1 4 67 1 0 0
'''Animais are ail one year old.
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r e p o r t e d  s i m i l a r  f in d in g s .  J o h n s o n  (1 9 5 0 )  r e p o r t e d  th a t m o s t  e lk  
c a l v e  on  th e  u p p er  p a r t s  o f  th e  w in t e r  r a n g e .  O n ly  one  c a l f  w a s  s e e n  
d u r in g  J u n e .  M o v e m e n ts  o f c o w s  w ith  c a l v e s ,  u n t i l  th e  c a lv e s  w e r e  
3 - 4  w e e k s  o ld ,  w e r e  l im i t e d .  M a rtin k a  (1 9 6 9 )  and Judd (1971) r e p o r t e d  
s i m i l a r  f in d in g s  c o n c e r n in g  c o w s  w ith  c a l v e s .
T h e  p e r c e n t a g e s  of e lk  o b s e r v e d  in th e  B u r d e t te  C r e e k  
d r a in a g e  v a r i e d  f r o m  77% to  100% f o r  th e  s u m m e r  of 1 970 , and 45% to  
54% f o r  th e  s u m m e r  o f  1 9 7 1 .  D u r in g  th e  f i r s t  s u m m e r ' s  r e s e a r c h ,  
m o s t  o f  th e  e f f o r t s  t o  l o c a t e  e lk  w e r e  c o n c e n tr a te d  in  th e  South F o r k  of 
P e t t y  and  B u r d e t te  d r a i n a g e s .  T h e  da ta  r e f l e c t  s a m p l in g  in t e n s i t y  and  
not a c tu a l  e lk  d i s tr ib u t io n .  A  l a r g e  n u m b e r  of e lk  u s e d  the  a r e a  a t th e  
h e a d  of th e  B u r d e t te  and South  F o r k  of P e t t y  C r e e k  d r a in a g e s ,  and  
s m a l l e r  g r o u p s  o f e lk  u s e d  th e  u p p e r  p o r t io n s  o f a l l  th e  s id e  d r a in a g e s  
a lo n g  th e  B u r d e t t e / D e e r  C r e e k  and th e  F i s h / P e t t y  C r e e k  d iv id e s .
T h e s e  a r e a s  w e r e  a  m o s a i c  o f  open  b u r n s ,  s c a t t e r e d  op en  s t a n d s  of  
m a t u r e  t im b e r ,  and  d e n s e  p a t c h e s  o f lo d g e p o le  p in e  and D o u g la s  f i r  
r e p r o d u c t io n .  T h e s e  a r e a s  of h ig h  e lk  u s a g e  w e r e  a d ja c e n t  to  
d r a in a g e s  c o v e r e d  w ith  d e n s e  t i m b e r  on s t e e p  n o r th  and e a s t  f a c in g  
s l o p e s .  T h e r e  w a s  a  d a i ly  m o v e m e n t  o f  e lk  f r o m  th e  t im b e r e d  a r e a s  
on n o r th  and  e a s t  s l o p e s  to  th e  o p e n  r i d g e s  and  b u r n s  at d u sk , and  th en  
a  r e t u r n  t o  th e  d e n s e  c o v e r  w ith in  3 h o u r s  a f t e r  s u n r i s e .  T h e  
t e r r a c e d  s l o p e s  a t  th e  h e a d  o f  B u r d e t te  C r e e k  w e r e  f a v o r i t e  e v e n in g  
f e e d in g  s i t e s .  M o s t  b u l l  e lk  o b s e r v e d  a p p e a r e d  to  u s e  the  s a m e
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g e n e r a l  a r e a s  r e g u la r ly .  It w a s  i m p o s s i b l e  to  a s s e s s  th e  f i d e l i t y  of  
th e  c o w s  and c a l v e s  to  f e e d in g  s i t e s .  T h e  b u l l s  w e r e  id e n t i f ie d  b y  
a n t l e r  d e v e lo p m e n t .  E lk  m o v e d  b e t w e e n  th e  South  F o r k  of P e t t y ,  
H o w a rd  and L u p in e  d r a i n a g e s .  T h is  w a s  n o t  a w e l l - d e f i n e d  d a i ly  
m o v e m e n t  (T a b le  12).
D u r in g  th e  s u m m e r  of 1 9 71 , f e w e r  e lk  u s e d  th e  open  b u r n s .  
P r e d i c t a b le  d a i ly  m o v e m e n t  t o  and f r o m  t h e s e  a r e a s  d id  not o c c u r ,  
and  l e s s  p r e f e r e n c e  w a s  sh o w n  fo r  th e m . T h e  a n im a l s  a p p e a r e d  to  
u s e  h e a v y  t im b e r  and th e  a s s o c i a t e d  s m a l l e r  o p e n in g s  to  a g r e a t e r  
d e g r e e  th a n  th e y  did th e  s u m m e r  b e f o r e .  T h e  e lk  a p p e a r e d  to  p r e f e r  
th e  s m a l l e r  o p e n in g s  a s s o c i a t e d  w ith  s p r i n g s ,  c r e e k  b o t t o m s ,  r o c k  
o u tc r o p p in g s ,  and s m a l l  s h r u b - c o v e r e d  o ld  b u r n s .  T h e r e  w a s  l e s s  
e v id e n c e  o f  e lk  ( t r a c k s ,  d r o p p in g s ,  b e d s )  u s in g  th e  u p p e r  B u r d e t t e /  
South  F o r k  o f  P e t t y  C r e e k  a r e a .  E lk  u s in g  th e  a r e a  a ro u n d  W ig  
M ou n ta in  (B u r d e t te ,  D e e r  and W ig  C r e e k  d iv id e )  a p p e a r e d  a s  n u m e r o u s  
a s  in  1971 (T a b le  12).
L y o n  (1 9 7 3 )  found s i m i l a r  t r e n d s  in  e lk  d i s tr ib u t io n  fo r  1970  
and 1971  f r o m  s u m m e r  p e l l e t  g r o u p  d is t r ib u t io n .  E lk  u s e  d e c r e a s e d  
in  th e  D e e r  C r e e k  d r a in a g e  and in  th e  a d ja c e n t  E d s  C r e e k - G u s  C r e e k  
a r e a .  E lk  p e l l e t  g r o u p s  (e lk  u s e )  a l s o  d e c r e a s e d  in th e  J o h n s -S o u th  
F o r k  o f  P e t t y  C r e e k  a r e a  and in  th e  B u r d e t t e  C r e e k  d r a in a g e  b e lo w  
5 , GOD f e e t .  E lk  u s e  i n c r e a s e d  in  th e  W a l l  C a n y o n - L io n  C r e e k  a r e a ,  
th e  W ig - O w l- u p p e r  H yde C r e e k  a r e a  (W ig  M o u n ta in ),  th e  L u p in e
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Table 12. Summer elk observations.
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Drainage Branch Spike
Unknown Total 
bulls bulls Cow Calf
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elk
Total
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% of total 
by drainage
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Burdette 2 2 0
July 1970 
4 21 16 2 0 61 1 0 0
cq‘
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Total 2 2 0 4 2 1 16 2 0 61 1 0 0
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cp.3"
CD Burdette 3 0 0
July 1971 
3 16 9 1 29 46
i Lupine 6 1 1 8 1 0 7 1 26 41
0
Q .
S, Fk. Petty 0 0 0 0 0 0 2 2 3
Ca White 0 0 0 0 0 0 1 1 3
03 S. Fk. White 0 0 0 0 3 2 0 5 8
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Total 9 1 1 11 29 18 5 63 1 0 0
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CD Burdette 18 8 0
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46 17 11 1 0 0 94
I . Lupine 0 1 0 1 0 0 0 1 1
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0 ’ S. Fk. Petty 1 0 0 1 0 0 4 5 5
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Total 19 9 0 28 46 17 15 106 1 0 0
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Drainage Branch Spike
Unknown Total 
bulls bulls Cow Calf
Unknown
elk
Total
elk
% of total 
by drainage
Burdette 5 3 0
August 1971 
8 19 9 3 39 54
Lupine 1 0 0 1 6 2 0 9 12
Wig 0 0 0 0 0 0 1 1 1
S. Fk. Petty 1 0 0 1 4 1 4 10 14
Howard 0 0 0 0 1 0 0 1 1
Gus 1 0 0 1 0 0 0 1 1
John 1 0 0 1 0 0 0 1 1
Eds 1 0 0 1 0 0 8 9 12
Deer 0 0 0 0 1 0 1 2 3
Wall Canyon 0 0 0 0 0 0 1 1 1
Total 10 3 0 13 31 12 18 74 100
Burdette 12 1 0
September 1970 
13 32 11 1 57 93
S. Fk. Petty 1 0 0 1 0 0 0 1 2
Eds 0 0 0 0 1 1 1 3 5
— — — — — .. — ' mmmm
Total 13 1 0 14 33 12 2 61 100
Burdette 1 0 0
September 1971 
1 7 5 10 23 45
Lupine 1 0 0 1 0 0 1 2 4
Wig 0 0 0 0 1 0 1 2 4
S. Fk. Petty 0 0 0 0 0 0 3 3 6
Deer 3 2 0 5 4 1 0 10 20
Gus . 1 0 0 1 0 0 0 1 1
Eds 3 0 0 3 0 0 1 4 8
N. Fk. Howard 0 0 0 0 6 0 0 6 12
— — ' — ,
Total 9 2 0 11 18 6 16 51 100 <1en
7 6
d r a in a g e ,  and in  B u r d e t te  C r e e k  d r a in a g e  a b o v e  5, 000  f e e t  ( p r im a r i ly  
a lo n g  th e  D e e r - B u r d e t te  C r e e k  and  th e  L u p in e - B u r d e t t e  C r e e k  d iv id e )  
(L y o n  1 9 7 3 ) .
L o g g in g  a c t i v i t y  in  th e  D e e r  C r e e k  d r a in a g e  p r o b a b ly  c a u s e d  
th e  d e c l i n e  in  s u m m e r  e lk  u s e  f r o m  19 70  to  1 9 7 1 . I n c r e a s e d  e lk  u s e ,  
f r o m  1970  to  1 9 7 1 , in  th e  W a ll  C a n yon  and  W ig  C r e e k  a r e a s  a d ja c e n t  
to  D e e r  C r e e k  w a s  p r o b a b ly  th e  r e s u l t  o f  a  s h i f t  in e lk  u s e  f r o m  the  
D e e r  C r e e k  a r e a  (L y o n  1 9 7 3 ) .  T h e  E d s - G u s  C r e e k  a r e a  sh o w e d  a 
d e c l i n e  in  e lk  u s e  c o m p a r a b le  to  that in  D e e r  C r e e k .  T h e B u r d e t te  
C r e e k  and J o h n s -S o u th  F o r k  of P e t t y  C r e e k  a r e a  a l s o  sh o w e d  d e c l i n e s .  
T h e o n ly  r e a s o n  f o r  th i s  s h i f t  in  d i s t r ib u t io n ,  th a t  I co u ld  o b s e r v e ,  w a s  
th e  e a r l y  l o s s  in  s u c c u l e n c e  o f f o r b s  on th e  op en  sh r u b  f i e l d s  d u r in g  
th e  s u m m e r  of 1 9 7 1 .
J u d g in g  f r o m  b u g l in g  and u s e  o f  w a l lo w s ,  b r e e d in g  a c t iv i t y  
s t a r t e d  th e  l a s t  w e e k  in  A u g u s t ,  p e a k e d  in m i d - S e p t e m b e r  and w a s  
o v e r  b y  th e  s e c o n d  w e e k  in  O c t o b e r .  K ir s c h  (1 9 6 2 ) ,  K night (1970) and  
C oop  (1 9 7 1 )  n o ted  s i m i l a r  p a t t e r n s  in b r e e d in g  a c t iv i t y .  T h e  data  
s u g g e s t  that e lk  d i s t r ib u t io n  w a s  r e l a t i v e l y  c o n s ta n t  f r o m  J u ly  th r o u g h  
S e p t e m b e r  d u r in g  b o th  y e a r s  (T a b le  13), H o w e v e r ,  u s e  of op en  b u r n s  
d r o p p e d  o ff  s h a r p ly  a s  the  ru t  p r o g r e s s e d .  T h e r e  w a s  a s h i f t  in  
d i s t r ib u t io n  but, b e c a u s e  th e  e lk  w e r e  v e r y  d i f f ic u lt  to  o b s e r v e  in th e  
t i m b e r e d  a r e a s ,  th is  t r e n d  i s  not a p p a r e n t  f r o m  th e  d ata  in  T a b le  13 .  
U s e  o f  o p e n  b u r n s  w a s  g e n e r a l ly  l i m i t e d  to  th e  h o u r s  of d a r k n e s s .
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Drainage Branch Spike
Unknown
bulls
Total
bulls Calf
Unknowm
elk
Total
elk
% of total 
by drainage
October 1970
Burdette 2 0 0 2 0 0 0 2 29
S. Fk, Petty 2 1 0 3 0 0 0 3 42
Tepee 0 0 0 0 1 1 0 2 29
Total 4 1 0 5 1 1 0 7 100
■D
CD
C/)
C/)
CD
8
3 .3"
CD
CD"O
O
Q .
O3
"O
O
Deer
Sullivan
Total
1
1
0
0
October 1971
0 1 3
0 1 1
0 2 4
0
0
0
5
0
9
2
11
82
18
100
CD
Q.
O
C
■O
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(/>(g
o"
3
Garden
Deer
Total
1
0
0
0
0
0
0
November 1970
1
0
0
2
G
0
0
3
0
4
2
67
33
100
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Table 13. (continued)
CD
3
c/)c/)
o"3
Drainage Branch Spike
Unknown Total 
bulls bulls Cow Calf
Unknown
elk
Total
elk
% of total 
by drainage
O
3CD
O
November 1971
O
Burdette 3 3 0 6 10 5 4 25 58
(O'
3" Lupine 1 0 0 1 1 0 0 2 5
1 S. Fk. Petty 0 0 0 0 1 1 1 3 7
CD E. Fk. Petty 0 0 0 0 1 1 8 10 23
"n S. Fk. Fish 1 0 0 1 0 0 0 1 2
3-
3"CD Howard 0 0 0 0 1 0 1 2 5
CD■D
O
Total 5 3 0 8 14 7 14 43 100
C
a
O
3
December 1971 (only)
■D
O Burdette 1 7 0 8 73 38 17 136 75
1—H Lupine 6 1 0 7 12 3 3 25 14
O. Wig 0 0 0 0 2 1 0 3 1
1—H
3" S. Fk. Petty 3 1 0 4 6 3 0 13 7
"O
Deer 0 0 0 0 2 1 2 5 3
CD
3CO(/)
o"
3
Total 10 9 0 19 95 46 22 182 100
00
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M c C le a n  (1 9 7 2 )  n o te d  a s i m i l a r  c h a n g e  in  d i s t r ib u t io n  w ith  th e  o n s e t  of  
th e  r u t .  In 1 9 7 1 , t h e r e  w a s  a 5 - d a y  h u n tin g  s e a s o n  on a n t le r e d  b u ll  
e lk .  D u r in g  and a f t e r  th i s  hu ntin g  s e a s o n ,  e lk  w e r e  found in a r e a s  
t y p i c a l  o f  th e  f a l l  h a b ita t .
F r o m  0 to  75% o f  a l l  th e  e lk  o b s e r v e d  d u r in g  f a l l  w e r e  
l o c a t e d  in  B u r d e t te  C r e e k .  W h ile  th e  data  a r e  l im i t e d ,  th e y  in d ic a te  
a few  e lk  u s in g  th e  m o r e  o p en  d r a in a g e s  e a r l y  in th e  f a l l  (a t l e a s t  
d u r in g  th e  day) u n t i l  sn o w  b e g in s  t o  m o v e  th e  a n im a ls  to w a r d  the  
w in t e r  r a n g e  (T a b le  13 ).
A f t e r  a  h e a v y  s n o w f a l l ,  th e  n u m b e r  o f  e lk  u s in g  th e  m o r e  
op en  s l o p e s  and t r a n s i t io n a l  r a n g e  i n c r e a s e d .  T w o  ty p e s  of m o v e ­
m e n t s  w e r e  n o te d .  T h e r e  w a s  an im m e d ia t e  s h i f t  of e lk  f o l lo w in g  the  
s t o r m  to  o p e n  s l o p e s  f r o m  a d ja c e n t  h e a v i ly  t im b e r e d  a r e a s ,  and a  
g e n e r a l  d r i f t  of e lk  on to  th e  w in t e r  r a n g e  o v e r  a  p e r io d  of d a y s  or  
e v e n  w e e k s  d e p e n d in g  on sn o w  d ep th . M any of t h e s e  e lk  m o v e d  at  
l e a s t  s e v e r a l  m i l e s ,  c o m in g  f r o m  the  H o w a rd  o r  G r a n ite  C r e e k  a r e a  
in to  th e  d r a in a g e s  of th e  Sou th  F o r k  o f P e t t y  o r  th e  South  F o r k  o f  F i s h  
C r e e k .  T h e r e  w a s  a l s o  a g e n e r a l  d r if t  to  lo w e r  e le v a t io n s  a lo n g  th e  
w e s t  s i d e  of th e  South F o r k  of F i s h  C r e e k .  B y  m i d - N o v e m b e r ,  e lk  
w e r e  s l o w l y  m o v in g  a c r o s s  F i s h  C r e e k  and on to  th e  w in t e r  r a n g e  in  
a d ja c e n t  a r e a s .  B y  e a r l y  D e c e m b e r ,  m o s t  o f  th e  e lk ,  w ith  th e  
e x c e p t io n  o f  a n u m b e r  o f m a tu r e  b u l l s ,  w e r e  in  th e  a r e a  o f  th e  w in t e r  
r a n g e .  Snow  d ep th  and c o n d it io n  a p p e a r e d  to  d ic t a t e  w h en  th e  e lk
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8 0
a c t u a l ly  o c c u p ie d  tn e  w i n t e r  r a n g e .  U n t i l  th e  sn o w  w&s b e l i ;y -d e e p  o r  
c r u s t e d  o v e r ,  th e  a n i m a l s  m o v e d  f r e e l y  ov  sr m u c h  of th e  a r e a  s u r ­
r o u n d in g  tn e  c r i t i c a l  w i n t e r  r a n g e .  B y  e a r l y  J a n u a r y  o f  1 P71 and  1 9 7 2 ,  
a l l  o f  th e  e lk  iv e r e  on  th e  w in t e r  r a n g e  (T a b le  13 ).
C o o p  (1 9 7 1 )  foun d  e lk  u s in g  th e  x o w er  p a r t s  o f th e  s u m m e r  
r a n g e  and  th e  u p p e r  p a r t s  o f  th e  t r a n s i t i o n a l  r a n g e  in th e  e a r l y  f a l l .
(Xnight (1 9 7 0 )  found  m o s t  o f  th e  f a l l  u s e  on th e  t r a n s i t i o n a l  r a n g e .
B o th  C oop  (19 71 )  and  K n igh t (1 9 7 0 )  n o t ic e d  a r e v e r s a l  in  th e  tr e n d  
f r o m  s u m m e r  to  t r a n s i t i o n a l  r a n g e  d u r in g  th e  h u n t in g  s e a s o n ,  but  
b o th  r e p o r t e d  th a t  h e a v y  s n o w f a l l  s t a r t e d  th e  e lk  m o v in g  to w a r d  th e  
w in t e r  r a n g e .  M c C le a n  (1 9 7 2 )  foun d  th a t  th e  f a l l  e lk  d i s t r ib u t io n  w a s  
c h a r a c t e r i z e d  b y  a  s l o w  s h i f t  f r o m  th e  l a t e  s u m m e r  r a n g e  to  th e  
w i n t e r  r a n g e .  T h e  s h i f t  w a s  a s t e a d y  p r o g r e s s i o n  o f  s h o r t  m o v e m e n t s  
f r o m  w e e k  t o  w e e k ,  s t a r t in g  b y  m i d - N o v e m b e r  and  e n d in g  in  m i d -  
D e c e m b e r  on  th e  w in t e r  r a n g e .  Snow  and  c o ld  w e a t h e r  a p p e a r e d  t o  
in f lu e n c e  th e  d r i f t  b a c k  t o  th e  w i n t e r  r a n g e  d u r in g  f a l l ,  and  h u n tin g  
p r e s s u r e  d id  not s e e m  t o  in h ib it  t h i s  m o v e m e n t  (M c C le a n  1 9 7 2 ) .
S e a s o n a l  D i s t r ib u t io n  b y  E le v a t io n  and A s p e c t
A  s u m m a r y  o f  th e  a v e r a g e  m o n t n ly  e l e v a t io n  for e lk  o b s e r v e r  
in th e  s tu d y  a r e a  i s  p r e s e n t e d  in T a b le  ’ U T h e r e  WfaS a tr e n d  fo r  a i 
e lk  t o  n e  lo c a r e d  at su c c e e d in g ' iy  l o w e r  e l e v a t io n s  a t  ht; w im  >r p r o  
g r o s s e d  T h e  m a tu r e  b u l l s  w in t e r e d  at an  a v e r a g e  e a t io n  o m ew f
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Table 14. Monthly average elevational distribution of observed elk--Ju ly  1970 through May 1972.
Month
Branch B ulls Spike B ulls A ll B u lls Cow & Calf Unknown Elk A ll E lk
1st
Y ear
2nd
Year A ve.
1st
Year
2nd
Y ear A ve.
1st
Year
2nd
Year Ave.
1st
Y ear
2nd
Year A ve.
1st
Y ear
2nd
Y ear A ve.
1st
Y ear
2nd
Y ear A ve.
January 4660 4910 4800 4660 4700 4720 4700 4830 4760 4770 4670 4730 4950 4160 4840 4790 4680 4740
F eb ru ary 5150 4550 4890 4730 4670 4700 4980 4630 4790 4790 4630 4710 4320 4390 4370 4780 4590 4680
M arch 4630 4760 4700 4620 4520 4580 4620 4660 4640 4640 4670 4550 4730 4740 4740 4640 4670 4660
A pril 4550 4830 4700 4800 4720 4730 4570 4800 4710 4710 4560 4650 4870 4740 4980 4750 4610 4700
May 4980 3950 4860 - - * 4980 3950 4860 5160 4470 4880 5030 4400 4960 5090 4430 4890
June 5120 - 5120 5300 - 5300 5170 - 5170 5350 - 5350 6000 - 6000 5360 - 5360
July 5300 5140 5160 5500 5500 5500 5400 5170 5230 5420 5310 5360 5460 5200 5400 5430 5280 5350
August 5400 5340 5380 5620 5630 5620 5470 5400 5450 5480 5490 5490 5250 4980 5100 5450 5350 5410
Septem ber 5490 5130 5340 5800 5700 5730 5510 5230 5390 5520 5110 5380 5650 4730 4830 5520 5010 5290
O ctober - - 5850 - - - “ - 5850 - - 5550 - - 5700 - - 5680
N ovem ber 5100 5040 5050 - 6160 6160 5100 5460 5420 6600 5580 5660 5060 4760 4810 5580 5290 5320
D ecem b er - 5470 5470 - 5560 5560 - 5510 5510 - 5310 5310 - 4880 4880 - 5280 5280
00
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h ig h e r  th a n  th e  r e s t  o f th e  e lk .  In A p r i l ,  th e  e lk  m o v e d  up but s t i l l  
r e m a i n e d  on  th e  w in t e r  r a n g e .  E lk  fo l lo w e d  th e  " g r e e n  up" o f  b l u e -  
b u n ch  w h e a t g r a s s  (A g r o p y r o n  s p i c a t u m ) u n t i l  m id - M a y ,  w h en  th e y  
r e a c h e d  th e  f r in g e  o f  th e  w in t e r  r a n g e .  T h e  a n im a l s  then  s c a t t e r e d  in  
a l l  d i r e c t i o n s .  T h e  d i s p e r s a l  o f e lk  p r i o r  to  c a lv in g  i s  r e f l e c t e d  in  th e  
l a r g e  a l t i tu d in a l  c h a n g e  b e t w e e n  M ay and J u n e  (T a b le  14, F ig .  11).  
K night (1 9 7 0 )  and C oop  (1 9 7 1 )  n o ted  s i m i l a r  d i s p e r s a l  p a t te r n s .
D u r in g  th e  e a r l y  s u m m e r ,  c o w s  w e r e  o b s e r v e d  at h ig h e r  
a v e r a g e  e l e v a t io n s  than  th e  few  m a t u r e  b u l l s  th a t w e r e  o b s e r v e d .  S p ik e  
b u l l s  w e r e  found at s o m e w h a t  h ig h e r  a v e r a g e  e l e v a t io n s  than c o w s  and  
c a l v e s  but o ften  t h e y  a c c o m p a n ie d  c o w s  and c a l v e s .  In la t e  s u m m e r ,  
w ith  th e  o n s e t  o f th e  r u t  m a t u r e  b u l l s  and th e  c o w s  and c a l v e s  w e r e  at  
ab o u t th e  s a m e  e le v a t io n  w h i l e  th e  " b a ch e lo r"  s p i k e s  a v e r a g e d  300  
f e e t  h ig h e r  (T a b le  14 , F ig .  11 ).
T h e  data  f o r  th e  h u n tin g  s e a s o n  a r e  i n c o n c lu s i v e .  J u s t  a f t e r  
th e  h u n tin g  s e a s o n  in e a r l y  D e c e m b e r ,  b u l l  e lk  r a n g e d  about 200  f e e t  
h ig h e r  on the  r id g e s  th a n  c o w s  and c a l v e s .  B e tw e e n  D e c e m b e r  and  
J a n u a r y ,  t h e r e  w a s  a  6 0 0 - 8 0 0  fo o t  d rop  in  e le v a t io n  a s  th e  e lk  d r i f t e d  
f r o m  th e  f r i n g e s  of th e  w in t e r  ra.nge to  th e  m a in  w in t e r in g  a r e a s  
(T a b le  1 4 , F ig .  11 ).
L y o n  (1 9 7 2 )  r e p o r t e d  th a t  th e  g r e a t e s t  c o n c e n tr a t io n  o f w in t e r  
p e l l e t  g r o u p s  in  th e  s tu d y  a r e a  w e r e  a t e l e v a t io n s  b e tw e e n  4 , 000  and  
5, 0 0 0  f e e t .  S u m m e r  p e l l e t  g r o u p s  w e r e  m o s t  n u m e r o u s  at e l e v a t io n s
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o f  5 , 0 0 0 - 5 , 5 0 0  f e e t .
T h e  s o u t h w e s t ,  s o u th  and s o u t h e a s t  a s p e c t s  r e c e i v e d  m o s t  of  
th e  e lk  u s e  d u r in g  w i n t e r .  B u l l  e lk  w e r e  m o r e  o f ten  o b s e r v e d  on w e s t  
a s p e c t s  th a n  c o w s  d u r in g  F e b r u a r y  and M a r c h .  T h e  o th e r  a s p e c t s  
r e c e i v e d  v e r y  l i t t l e  u s e  in  w in t e r  (T a b le  15 ). E lk  w e r e  m o s t  o ften  
o b s e r v e d  in  th e  s o u t h e a s t ,  s o u th  and  s o u th w e s t ,  and w e s t  a s p e c t s  
d u r in g  s p r in g .  T h e  w e s t  a s p e c t  had  m o r e  e lk  s ig h t in g s  in  A p r i l  than  
d u r in g  th e  w in t e r  m o n t h s .  T h e  so u th  and s o u t h w e s t  a s p e c t s  w e r e  the  
m o s t  im p o r ta n t  o n e s  d u r in g  M a y  and  Ju n e  (T a b le  16 ).
D u r in g  th e  s u m m e r  m o n th s ,  e lk  d i s p e r s e d  t o  th e  c o o l  and  
m o i s t  a s p e c t s .  O v e r  50% o f  th e  e lk  w e r e  s t i l l  o b s e r v e d  on th e  s o u t h ­
e a s t ,  so u th ,  s o u th w e s t  o r  w e s t  a s p e c t s  in  a n y  1 m o n th . N o r th  a s p e c t s  
r e c e i v e d  th e  g r e a t e s t  u s e  in S e p t e m b e r  w ith  t h e  o n s e t  o f th e  ru t (T a b le  
17, F ig .  12).
D u r in g  th e  r u t ,  b u g l in g  b u l l s  w e r e  e a s y  to  l o c a t e ,  and w e r e  
u s u a l ly  w ith  or  n e a r  c o w - c a l f  g r o u p s .  At th at t i m e ,  e lk  in  th e  d e n s e  
t i m b e r  on th e  n o r th  and e a s t  s l o p e s  w e r e  e a s i e r  t o  l o c a t e  th an  at a n y  
o th e r  t i m e .  It i s  m y  c o n te n t io n  th a t  a l l  o f th e  e lk ,  and m a t u r e  b u l l s  in  
p a r t i c u la r ,  w e r e  u s in g  t h e s e  a s p e c t s  and  th e  r e la t e d  d e n s e  c o v e r  t y p e s  
d u r in g  s u m m e r  to  a g r e a t e r  d e g r e e  th an  is  r e f l e c t e d  in th e  d ata . E lk  
w e r e  m o r e  v i s i b l e  on o p en  b u r n s  th a n  in th e  t i m b e r .  T h e  c o o l e r ,  
m o i s t e r  a s p e c t s  g e n e r a l ly  h a v e  a d e n s e r  c a n o p y  c o v e r  than th e  d r i e r  
a s p e c t s .  M o st  o f th e  e x i s t in g  s h r u b  f i e l d s  a r e  on  th e  d r i e r  a s p e c t s .
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Table 15. M onthly sum m ary of elk  ob servation s in re la tio n  to a sp ec t during w in ter.
January February March
Bull
Cow & 
Calf All* Bull
Cow & 
Calf All Bull
Cow & 
Calf All
N 0 0 0 1/2 2/1 3/1 0 0 0
NE 0 4/2^ 4/2 0 0 0 0 0 0
E 1/5 10/6 18/8 0 8 /3 8/2 0 7/2 7/2
SE 8 /38 51/29 63 /29 5/11 58/21 84/23 5/13 47/14 52/13
S 8 /38 52 /29 66/30 15/34 98/35 115/31 13/35 113/34 145/36
SW 3/14 38/22 47/21 9/21 67/24 94/26 10/27 136/40 156/39
W 1/5 16/9 17/8 12/27 32/11 44/12 8/22 15/4 23/6
NW 0 5/3 5/2 2/5 15/5 20 /5 1/3 2 0 / 6 21/5
Total 21/100 176/100 220/100 44/100 280/100 368/100 37/100 338/100 404/100
^Includes a ll e lk  ob served  including u n c la ss ified  an im als.
^Number of elk  ob served /p ercen tage  of m onthly total.
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Table 16. Monthly summary of elk observations in relation to aspect during spring.
■o
CD
3
April May June
%
o
3
o
S '
Bull
Cow & 
Calf All* Bull
Cow & 
Calf All Bull
Cow & 
Calf All
CD
8
ë '
N 0 0 0 1/6 1/2 2 /2 0 0 1/1
3"I
3
NE 0 7/2^ 7/2 1/6 0 1/1 0 0 0
"n
c
3 .
E 0 8 / 3 12/3 1/6 0 1/1 0 6/11 6/9
3"
CD
3
“D
SE 7/19 63 /20 100/21 3 / 17 6/10 9 /10 0 3 /6 3 /15
O
Q.
C
a
S 8/21 65 /20 109/24 1/6 16/26 25 /2 7 3 /27 13/25 18/27
3
■D
O
3"
SW 7/19 80 /25 114/25 10/59 23 /37 39/41 7/64 25 /48 32 /48
O'
1—H
CD
Q.
$
W 14/38 72/22 98/19 0 14/23 16/17 1/9 3 /6 5/7
5
O
"D
CD
NW 1/3 26 /8 2 7 / 6 0 1/2 1/1 0 2 / 4 2 /3
3
C/)
C /)
o'
3
Total 37/100 321/100 457/100 17/100 61/100 94/100 11/100 52/100 67/100
'Includes all elk observed including unclassified animals. 
^Number of elk observed/percentage of monthly total. COO)
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Table 17. Monthly summary of elk observations in relation to aspect during summer.
July August September
(/)
Cow & Cow & Cow &
3
2,
Bull Calf All Bull Calf All Bull Calf All
CD
8
3
3 .
N 0 5/6§ 6/5 0 0 1/1 2 / 8 2 / 3 6/5
3
i3
NE 0 0 0 1/2 4/4 8/4 5/20 8/12 17/15
CD
-n
c
E 0 19/23 21/17 2/5 0 2/1 2 / 8 8/12 11/10
3"
CD
CD
SE 8 /53 0 8 /6 13/32 32 /30 53/29 3/12 1/1 4 / 3
1
Ca
S 1/7 22 /26 23 /1 9 7/17 17/16 33 / 18 9/36 27/39 36/33
o
3
■oo SW 6/40 33 /39 60 /48 7/17 34/32 44/24 1/4 5/7 6/5
5
1 w 0 5 /6 5/4 11 /27 18/17 38/21 0 12/7 13/12
g
oa
■o
NW 0 0 1/1 0 1/1 3/2 3/12 6/9 19/17
CD
3C/)C/)
o '
3
Total 12/100 84/100 124/100 41/100 106/100 180/100 25/100 69/100 112/100
^Includes a ll elk observed  including u n cla ssified  an im als.
^Number of elk  ob served /p ercen tage  of m onthly total.
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Figure 12. Monthly summary of elk observations on the northwest, north, 
northeast, and east aspects.
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T h e  d a ta  a r e  b i a s e d  in  fa v o r  o f th e  m o r e  open  c o v e r  ty p e s  and h e n c e  
t h e  d r i e r  a s p e c t s .  T h e  a m o u n t  of s ig n  on th e  n o r th  and e a s t  s l o p e s  
I n d ic a te d  th a t  e lk  s p e n t  m u c h  of th e  d a y  t h e r e  d u r in g  s u m m e r .  Judd  
(1 9 7 0 )  had  th e  s a m e  p r o b le m s  w h e n  t r y in g  t o  in t e r p r e t  data  f r o m  e lk  
o b s e r v a t i o n s  in  th e  L o c h s a  d r a in a g e .
U s e  o f  n o r t h e r ly  a s p e c t s  w a s  g r e a t e s t  f r o m  S e p te m b e r  
th r o u g h  N o v e m b e r  i f  th e  u n r e l ia b le  O c to b e r  d ata  a r e  ig n o r e d .  B u l l s  
u s e d  t h e s e  a s p e c t s  t o  a g r e a t e r  d e g r e e  in  f a l l  d u r in g  hunting  s e a s o n .
A l l  e lk  p r o b a b ly  u s e d  th e  so u th  and w e s t  fa c in g  s l o p e s  b e tw e e n  d u sk  
and daw n, but th e  c o w s  and c a l v e s  w e r e  m o r e  l ik e l y  to  b e  s e e n  t h e r e  
in  th e  d a y l ig h t  h o u r s .  U s e  of th e  n o r th  and e a s t  a s p e c t s  d e c r e a s e d  in  
l a t e  N o v e m b e r  a s  sn o w  d ep th  i n c r e a s e d ,  and th e  a n im a ls  d r i f t e d  to  the  
w in t e r  r a n g e .  B y  e a r l y  D e c e m b e r ,  th e  few  e lk  w e r e  o b s e r v e d  on t h e s e  
a s p e c t s  (F ig .  12 , T a b le s  17 and 18).
L yo n  (1 9 7 2 )  foun d  th at p e l l e t  g ro u p  data  in d ic a te d  g r e a t e s t  
w in t e r  u s e  on a s p e c t s  b e t w e e n  th e  e a s t  and th e  s o u t h w e s t .  T he  
s u m m e r  p e l l e t  g r o u p s  w e r e  c o n c e n t r a t e d  on th e  e a s t e r l y  a s p e c t s  in  
1970  w ith  a s h i f t  to  th e  s o u t h e a s t  in  1 9 7 1 .
S e a s o n a l  U s e  of C o v e r  T y p e s
D e t e r m in in g  the  p r e f e r e n c e  e lk  h a v e  f o r  v a r io u s  c o v e r  t y p e s  
b y  th e  r e l a t i v e  n u m b e r  of e lk  o b s e r v e d  in e a c h  c o v e r  ty p e  i s  a  p o o r  
m e th o d  b e c a u s e  v i s i b i l i t y  of th e  a n im a ls  i s  a fu n c t io n  of the  d e n s i t y  of
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Table 18. Monthly summary of elk observations in relation to aspect during autumn.
"O
CD
1 October November December
if)d
3
O
3
Bull
Cow & 
Calf All'^ Bull
Cow & 
Calf All Bull
Cow & 
Calf All
8
(O'
N 0 0 0 2/22% 0 10/20 0 0 0
i
3
NE 0 0 0 0 0 0 0 0 0
"nc3.
E 0 0 0 1/11 4/17 5/10 0 4 /3 4/2
3 "
CD
CD■D
SE 0 0 0 2 /22 11/48 15/32 6/32 44/31 53 /29
OQ.Ca S 2/50 0 2/15 3 /34 3/13 9/18 4/21 57/40 75/41
3
■D
O
3 "
SW 1/25 3/75 3 /70 0 1/5 1/2 4/21 27/19 36 /20
CT
1—H
CDQ.
$
S 1 /25 1/25 2 / 2 5 0 0 0 5/26 8 /6 13 /7
g
O
"O
CD
NW 0 0 0 1/11 4 / 1 7 9/18 0 1/1 1/1
3if)(/)d
3
Total 4/100 4/100 13/100 9/100 23/100 49/100 19/100 141/100 182/100
"^Includes a ll elk  observed  including u n cla ssified  an im als.
'^Number of e lk  ob served /p ercen tage  of m onthly total.
CDO
91
th a t  c o v e r .  E lk  u s in g  op en  c o v e r  t y p e s  a r e  m o r e  e a s i l y  s e e n  th an  e lk  
u s in g  d e n s e  c o v e r  t y p e s .  T h is  o b s c u r e s  th e  r e a l  u s e  that a n y  one  
c o v e r  ty p e  m a y  r e c e i v e .  A l s o ,  th e  m e th o d  g iv e s  no  m e a s u r e m e n t  of  
e lk  u s e  at n ig h t .  T h e  m e th o d ,  t h e r e f o r e ,  o n ly  r e f l e c t s  s e a s o n a l  u s e  
th e  o p e n  c o v e r  t y p e s  r e c e i v e  d u r in g  d a y l ig h t  h o u r s .
T a b le  19 i s  a  s u m m a r y  o f  m o n th ly  o b s e r v a t io n s  of e lk  in  19  
c o v e r  t y p e s .  C o v e r  ty p e  B l E F  h a s  th e  g r e a t e s t  o b s e r v e d  e lk  u s e  
e x c e p t  d u r in g  th e  h u n tin g  s e a s o n .  T h is  c o v e r  ty p e  d e s c r i b e s  m u c h  of 
th e  o ld  b u r n s - - s c a t t e r e d  l a r g e  t r e e ,  l a r g e  s h r u b s  and m ix e d  lo w  
s h r u b s ,  f o r b s  and g r a s s  in  th e  u n d e r s to r y .  C o v e r  ty p e  E I F  p r o b a b ly  
sh o u ld  b e  g r o u p e d  w ith  B l E F  f o r  th e  p u r p o s e  o f th is  study; h o w e v e r ,  
i t  e x i s t s  a s  a n  im p o r ta n t  c o v e r  ty p e  on  th e  w in t e r  r a n g e  i f  o n e  r e s t r i c t s  
th e  a n a l y s i s  of th e  s i t e ' s  c o v e r  c l a s s i f i c a t i o n  to  th e  a n im a ls '  im m e d ia t e  
p o s i t i o n .  T h e  o th e r  m o r e  p o p u la r  c o v e r  t y p e s ,  C I E F ,  B l F ,  B 2 E F ,  
a r e  a l s o  t y p ic a l  o f  o ld  b u r n s .
C o v e r  ty p e  C I E F  d e s c r i b e s  o p en  s l o p e s  w h e r e  v e r y  l i t t l e  
r e g e n e r a t i o n  h a s  o c c u r r e d  and  th e  few  t r e e s  th a t  a r e  s m a l l  and  
s c a t t e r e d .  T h e r e  i s  an  o v e r s t o r y  o f  l a r g e  s h r u b s  w ith  an u n d e r s t o r y  
o f  lo w  s h r u b s  and a m ix t u r e  of f o r b s  and  g r a s s e s .  T h e  g r e a t e s t  u s e  of  
th e  C I E F  c o v e r  ty p e  w a s  d u r in g  c a lv in g  and th e  f i r s t  w e e k s  of th e  
c a l v e s '  l i v e s .
T h e r e  a r e  tw o  g e n e r a l  d e s c r i p t io n s  o f  th e  B 2 F  c o v e r  ty p e .  It 
c a n  b e  a m o d e r a t e l y  o p en  s ta n d  of m a t u r e  t i m b e r  w ith  low  s h r u b s  and
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Table 19. Monthly elk  ob servation s in the m ajor cover  types in the study area .
Cover
Type Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.
EIM - - - - 4/4"' - 5/4 - - - - -
EIF - - - - 3/3 - - - - - - -
CIK - - - 3/1 - - - - - - - -
GIF 3/1 - - - - - — - - - - 10/6
CIEF 12/5 62/17 28/7 24/5 9/10 25/37 32/26 15/8 - - 1/2 6/3
BIK - 7/2 3/1 17/4 - - - 5/3 - - 10/20 -
BlE 28/13 8/2 13/3 46/10 * - - 11/6 - - 3/6 5/3
B lF - 4/1 2/1 25/5 - 2/3 * - - - 3/6 8/4
BlEF 165/75 221/59 304/75 298/65 65/69 30/44 78/63 108/60 54/48 5/28 3/6 116/64
B2K - - - 15/3 - - - - - - - -
BICE “ - - - 2/3 - - - — — -
B2E - 5/1 18/4 11/2 - - - 1/1 5/5 - - 8/4
B2F 3/1 20/6 21/5 3/1 4/4 3/5 7/6 19/10 4/4 5/28 2/4 11/6
BICEF - - - - 6/7 3/5 — 6/3 7/6 2/11 -
B2EF 10/5 37/10 15/4 14/3 3/3 2/3 2/1 9/5 19/16 * 24/50 17/9
B3 - - - - - - - 1/1 11/10 - 1/2 -
B3E - - - - — - - 2/1 7/6 - - -
B3F - 7/2 - 1/Tr. § _ — - 3/2 5/5 6/33 2/4 1/1
B3EF — - - 1/Tr. - - - - - - -
Total 220/$ 372/ 404/ 458/ 94/ 67/ 124/ 180/ 112/ 18/ 49/ 182/100
^Number of in d iv id u a ls/p ercen tage  of a ll elk for that month.
^T race = le s s  than . 005%,
$100%.
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f o r b s  in  th e  u n d e r s t o r y ,  o r  it c a n  b e  a m o d e r a t e l y  o p en  s ta n d  o f r e p r o ­
d u c t io n  l e s s  than  35 f e e t  h ig h  w ith  lo w  s h r u b s  and m ix e d  f o r b s  and  
s o m e  g r a s s  in  th e  u n d e r s t o r y .
C o v e r  ty p e  B 2 E F  d e s c r i b e s  e s s e n t i a l l y  th e  s a m e  ty p e  o f s i t e s  
a s  B 2 F  e x c e p t  t h e r e  a r e  l a r g e  s h r u b s  in  th e  u n d e r s t o r y .  B o th  c o v e r  
t y p e s  a r e  t y p ic a l  of th e  f r i n g e s  o f th e  o ld  b u r n s  (sh ru b  f i e ld s )  or  th e  
m o s a i c  o f sh ru b  f i e l d s  and p a t c h e s  of t im b e r  that o c c u r  on th e  f r in g e s  
of th e  e lk  w in t e r  r a n g e .
T h e  g e n e r a l  t r e n d  in  u s e  of th e  m o r e  op en  c o v e r  ty p e s  d u r in g  
w in t e r  and s p r in g  r e f l e c t e d  th e  d a i ly  f e e d in g  a c t iv i t y  in w in t e r  and in  
e a r l y  s p r in g  d u r in g  g r e e n - u p .  T h e  g r e a t e s t  w in t e r  and s p r in g  u s e  of  
t i m b e r e d  c o v e r  t y p e s  o c c u r r e d  in  F e b r u a r y  w h e n  B 2 F  and B 2 E F  had  
th e  g r e a t e s t  r e l a t i v e  p o p u la r i ty .  T h e  f a l l  data  s u g g e s t  th a t B l K  m a y  
h a v e  b e e n  an  im p o r ta n t  o p e n  c o v e r  ty p e  in th e  f a l l .  It i s  t y p ic a l  of an  
op en  r id g e  top  w ith  s c a t t e r e d  m a t u r e  D o u g la s  f i r  and a th ic k  c a r p e t  of  
g r a s s e s  and s e d g e s  in  th e  u n d e r s t o r y .  W h ile  th e  f a l l  data  w a s  l im i t e d ,  
i t  d id  im p ly  th e  im p o r t a n c e  o f  th e  t im b e r e d  c o v e r  t y p e s  B 2 F ,  B 2 E F  
and B 3 F  (T a b le  19 ) .
W hen  th e  da ta  a r e  g r o u p e d  in to  tw o  b r o a d  c l a s s e s  of op en  
c o v e r  t y p e s  and t im b e r e d  c o v e r  t y p e s ,  a  s e a s o n a l  t r e n d  in  e lk  u s e  
b e c o m e s  a p p a r e n t  (F ig .  8 ). T h e  p e r c e n t a g e  o f e lk  o b s e r v e d  in  the  
t i m b e r e d  c o v e r  t y p e s  w a s  v e r y  lo w  u n t i l  A u g u s t .  T h e  s m a l l  r i s e  in  
th e  p e r c e n t a g e  o f  e lk  o b s e r v e d  in  t im b e r e d  a r e a s  d u r in g  F e b r u a r y  w a s
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p r o b a b ly  a r e s p o n s e  to  th e  c r u s t in g  of d e e p  sn o w  on th e  open  s l o p e s  
and a 1 -2  w e e k  p e r io d  o f in t e n s e  c o ld  d u r in g  e a c h  w in t e r  (b e lo w  0 ° F  
f o r  th e  e n t i r e  p e r io d ) .  T h e  lo w  v a lu e s  f o r  s p r in g  and s u m m e r  e lk  u s e  
of t im b e r e d  c o v e r  ty p e s  w e r e  an  u n d e r e s t im a t io n  of the  tr u e  in c id e n c e  
of  u s e .  H o w e v e r ,  th e  s m a l l  p e a k  in  Ju n e  and th e  low  p o in t  in J u ly  
s u g g e s t e d  that u s e  o f  t im b e r e d  a r e a s  i n c r e a s e d  d u r in g  c a lv in g  but 
d e c r e a s e d  s o m e w h a t  w h e n  th e  c a lv e s  w e r e  a b le  t o  fo l lo w  t h e ir  m o t h e r s  
( F ig .  13).
T h e  sh a r p  r i s e  in  u s e  o f  t im b e r e d  a r e a s  th r o u g h  S e p te m b e r  
to  O c t o b e r  i s  in d ic a t iv e  of th e  c o v e r  ty p e s  u s e d  d u r in g  th e  rut and a s  
e s c a p e  c o v e r  d u r in g  h u n tin g  s e a s o n .  E v e n  th ou gh  it  w a s  s t i l l  hu ntin g  
s e a s o n ,  th e  u s e  o f  t im b e r e d  a r e a s  d ro p p ed  w ith  th e  f i r s t  h e a v y  s n o w ­
s t o r m s  in  N o v e m b e r .  B y  e a r l y  D e c e m b e r ,  u s e  of t im b e r e d  a r e a s  w a s  
a p p r o a c h in g  w in te r  l e v e l s  a s  th e  a n im a l s  d r i f t e d  on t o  th e  w in t e r  
r a n g e  ( F ig .  13).
L y on  (19 72 )  r e p o r t e d  a p o s i t i v e  c o r r e l a t io n  of w in te r  e lk  
p e l l e t  g r o u p s  w ith  th e  m o r e  op en  c o v e r  t y p e s  and s u m m e r  p e l le t  
g r o u p s  w ith  th e  t im b e r e d  c o v e r  t y p e s .  H o w e v e r ,  y e a r - r o u n d  u s e  of 
th e  open  c o v e r  t y p e s  a p p e a r e d  g r e a t e r  than  u s e  o f  a d ja c e n t  t im b e r e d  
c o v e r  t y p e s .  G r a s s  u n d e r s t o r i e s  a p p e a r e d  to  be  f a v o r e d  o v e r  u n d e r ­
s t o r i e s  d o m in a te d  b y  t a l l  o r  lo w  s h r u b s .  T h e r e  w a s  a  g r e a t  d e a l  of 
v a r ia t i o n  f r o m  c o v e r  ty p e  to  c o v e r  ty p e  and c o r r e l a t io n s  b e tw e e n  
p e l l e t  g r o u p  d e n s i t i e s  and c o v e r  ty p e  w e r e  not v e r y  c o n s i s t e n t  f r o m
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19 70  to  1 9 7 1 .
Judd (1971) fou n d  e lk  u s in g  o ld  b u r n s  (sh ru b  f i e ld  t y p e s )  in  
w i n t e r ,  s p r in g ,  and  l a t e  f a l l .  D u r in g  s u m m e r  and  e a r l y  f a l l ,  e lk  
w e r e  h a r d  to  o b s e r v e ,  in d ic a t in g  g r e a t e r  u s e  o f t im b e r e d  c o v e r  t y p e s .  
B r u s h  f i e l d s  a c c o u n te d  f o r  72% of th e  lo c a t io n s  o f r a d io e d  e lk  and  
9 9 .7%  o f  th e  lo c a t io n s  of u n r a d io e d  a n i m a l s .  T im b e r  ty p e s  a c c o u n te d  
f o r  th e  r e s t .  T he  sh r u b  f i e l d s  w e r e  a v e r y  im p o r ta n t  in f lu e n c e  on  
s e a s o n a l  d is t r ib u t io n  o f  L o c h s a  e lk .
K ir s c h  (1 9 6 2 ) ,  S t e v e n s  (1 9 6 5 ) ,  K night (1 9 7 0 ) ,  and C oop (1971)  
r e p o r t e d  s i m i l a r  t r e n d s  in  u s e  o f c o v e r  t y p e s .  O pen  c o v e r  ty p e s  w ith  
g r a s s  u n d e r s t o r i e s  w e r e  u s e d  m o s t l y  in  w in t e r  and  s p r in g .  E lk  
s h i f t e d  to  t im b e r e d  c o v e r  t y p e s  b y  e a r l y  s u m m e r ,  and the  g r e a t e s t  u s e  
of t i m b e r  o c c u r r e d  in la t e  s u m m e r  and  e a r l y  f a l l  d u r in g  th e  ru t.
K ir s c h  (1 9 6 2 )  found th a t  b u r n s  a t  h ig h  e le v a t io n s  w e r e  u s e d  d u r in g  la te  
M ay and J u n e  and a g a in  in  A u g u s t .  K night (1 9 7 0 )  found th e  g r e a t e s t  
u s e  o f  o ld  b u r n s  f r o m  J u ly  th r o u g h  O c to b e r .
D u r in g  l a t e  s u m m e r  and e a r l y  f a l l ,  e lk  u s e  t im b e r e d  a r e a s  
e x t e n s i v e l y .  H o w e v e r ,  t h e r e  i s  s i g n i f i c a n t  u s e  of th e  a d ja c e n t  open  
c o v e r  t y p e s .
E lk  d i s t r ib u t io n  i s  in f lu e n c e d  b y  th e  r e l a t iv e  d i s t r ib u t io n  of 
op en  and  t im b e r e d  c o v e r  t y p e s .  T h e  p r e f e r e n c e  fo r  c e r t a in  s u m m e r  
and f a l l  r a n g e s  i s  r e la t e d  to  th e  d i s t r ib u t io n  and e x te n t  of th e  e x i s t in g  
c o v e r  t y p e s .
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S e a s o n a l  U s e  of H a b ita t  T y p e s
S e a s o n a l  u s e  o f  h a b ita t  ty p e s  w a s  d e t e r m in e d  b y  p lo t t in g  th e  
e le v a t io n  an d  a s p e c t  o f e a c h  e lk  s ig h t in g  on an o v e r l a y  of th e  h a b ita t  
ty p e  m o d e l  fo r  th e  s tu d y  a r e a  d e v e lo p e d  b y  L y o n  (1973) ( F ig s .  1 4 - 1 7 ) .
A  s u m m a r y  o f  th e  u s e  o f  th e  e ig h t  m a jo r  h a b ita t  ty p e s  i s  p r e s e n t e d  in  
T a b le  2 0 .
T h e  g r e a t e s t  n u m b e r  of e lk  w in t e r  o b s e r v a t io n s  w e r e  m a d e  in  
th e  P .  m e n z i e s i i / A .  s p ic a t u m  h a b ita t  ty p e .  T h e r e  w a s  a s l ig h t  
d e c r e a s e  in  a p p a r e n t  u s e  f r o m  2 7% to  22% d u r in g  s p r in g .  S u m m e r  and  
f a l l  u s e  w a s  v e r y  lo w  w ith  2% and 5% of a l l  e lk  o b s e r v e d  f o r  e a c h  
p e r io d ,  r e s p e c t i v e l y .
T h e  P .  m e n z i e s i i / C .  r u b e s  c e n s  h a b ita t  ty p e  w a s  u s e d  m o s t  
d u r in g  w in t e r  w ith  22% o f  a l l  th e  e lk  o b s e r v a t io n s  f o r  that p e r io d .  T he  
r e l a t i v e  u s e  fo r  s p r in g ,  s u m m e r  and f a l l  w a s  c o n s i s t e n t l y  lo w .
T h e  P .  m e n z i e s i i / S .  a lb  u s  h a b ita t  ty p e  w a s  im p o r ta n t  in  
w in t e r  and s p r in g  w ith  2  6 % and 2 1 % of th e  e lk  o b s e r v e d  fo r  e a c h  p e r io d ,  
r e s p e c t i v e l y .  T h e r e  w a s  r e l a t i v e l y  l i t t l e  e lk  u s e  d u r in g  s u m m e r  and  
f a l l .
T h e  P .  m e n z i e s i i / P .  m a l v a c e u s  h a b ita t  ty p e  w a s  im p o r ta n t  
y e a r - r o u n d  but r e c e i v e d  i t s  g r e a t e s t  u s e  in  s p r in g  w ith  2 9% o f  a l l  th e  
e lk  o b s e r v e d  at that t i m e .
T h e  P .  m e n z i e s i i /X .  t e n a x  h a b ita t  ty p e  r e c e i v e d  l i t t l e  u s e  in 
w in t e r ,  m o d e r a t e  u s e  d u r in g  s p r in g  and h e a v y  u s e  in s u m m e r ,  w ith
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Table 20. Seasonal observations of elk in the major habitat types of
the study area.
H ab ita t  T yp e W in te r S p r in g S u m m e r F a l l
D F /A G S P 2 7 3 / 2 7 * 1 3 9 /2 2 9 /2 2 2 / 9
D F /C A R U 2 2 0 / 2 2 5 7 / 9 2 1 / 5 2 6 / 1 0
D F /S Y A L 2 6 4 / 2 6 1 3 2 /2 1 2 8 / 7 1 4 / 6
D F /P H M A 2 1 1 / 2 0 1 8 0 /2 9 6 4 / 1 4 5 0 /2 0
D F / X E T E 2 9 / 5 1 0 4 /1 7 2 6 1 / 6 4 1 1 9 /4 8
A F / X E T E 0 / 0 6 / 1 1 9 / 5 1 8 / 7
A F / C L U N - M E F E 0 / 0 0 / 0 6 / 1 0 / 0
A F / M E F E 0 / 0 1 / 1 8 / 2 0 / 0
T o ta l 9 9 7 /1 0 0 6 1 9 /1 0 0 4 1 6 /1 0 0 2 4 9 / 1 0 0
D e r iv e d  f r o m  P f i s t e r  e t  a l .  (1 9 7 2 )  a s  r e p o r t e d  b y  L yon
(1 9 7 3 ) .
’■'Niimber of e lk  o b s e r v e d  in  a p a r t i c u la r  h a b ita t  t y p e /  
p e r c e n t a g e  o f a l l  e lk  o b s e r v a t io n s  f o r  s e a s o n .
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64% o f a l l  th e  s u m m e r  e lk  s i g h t i n g s .  F a l l  u s e  w a s  a l s o  h ig h  w ith  48% 
of th e  o b s e r v a t i o n s  f o r  that p e r io d .
F e w  e lk  o b s e r v a t io n s  w e r e  m a d e  in su b a lp in e  f i r  h ab ita t  
t y p e s ,  w i t h  s u m m e r  and  f a l l  h a v in g  8 % and 7%, r e s p e c t i v e l y ,  o f a l l  
e lk  o b s e r v a t io n s  (T a b le  2 0).
D a ta  g a t h e r e d  d u r in g  th i s  s tu d y  in d ic a te d  th e  fo l lo w in g  tr e n d  
in th e  s e a s o n a l  u s e  of h a b ita t  t y p e s .  W in te r  and s p r in g  u s e  is  g r e a t e s t  
on th e  m o r e  x e r i c  h a b ita t  ty p e s ;  s u m m e r  u s e  is  g r e a t e s t  on th e  m o r e  
m e s i c  s i t e s .  F a l l  u s e  i s  d i s p e r s e d  b e tw e e n  th e  e x t r e m e s  of w in t e r  
and s u m m e r  (T a b le  2 0 ) .
F i g s .  1 4 - 1 7  g r a p h ic a l ly  p o r t r a y  th e  s e a s o n a l  d i s tr ib u t io n  of 
e lk  o b s e r v a t io n s  in  t e r m s  of e le v a t io n  and a s p e c t ,  and th e  r e la t e d  
h a b ita t  t y p e s .  M o s t  of th e  w in t e r  o b s e r v a t io n s  a r e  c o n c e n tr a te d  
b e t w e e n  e le v a t io n s  o f  4 ,  000  and 5, 300  f e e t ,  and b e t w e e n  th e  s o u t h e a s t  
and w e s t  a s p e c t s .  T h e  P .  m e n z i e s i i / A .  s p i c a t u m , P .  m e n z i e s i i /C .  
r u b e s c e n s , P .  m e n z i e s i i /S .  a lb  u s , and P .  m e n z i e s i i / P .  m a lv a c e u s  
h a b ita t  t y p e s  a l l  r e c e i v e  ab ou t th e  s a m e  r e l a t i v e  u s e  (F ig .  14).
T h e  s p r in g  o b s e r v a t io n s  sh o w  a s h i f t  to  h ig h e r  e l e v a t io n s .
P .  m e n z i e s i i / P .  m a l v a c e u s  h a b ita t  t y p e s  h a v e  a g r e a t e r  p e r c e n t a g e  o f  
th e  e lk  o b s e r v a t i o n s ,  but l a r g e  n u m b e r s  of e lk  s ig h t in g s  w e r e  m a d e  in  
P .  m e n z i e s i i /S .  a lb  us and P .  m e n z i e s i i / A .  s p ic a t u m  h a b ita t  ty p e s  
( F ig .  15 ) .
T h e  s u m m e r  o b s e r v a t io n s  in d ic a t e  th a t  e lk  a r e  d i s p e r s e d  to  
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h ig h e r  e l e v a t io n s  w ith  a g r e a t e r  u s e  o f  th e  c o o l e r  a s p e c t s .  T he  P .  
m e n z i e s i i /X .  te n a x  h a b ita t  ty p e  h a s  th e  g r e a t e s t  a p p a r e n t  e lk  u s e  w ith  
th e  P .  n a e n z i e s i i / P .  m a l v a c e u s  ty p e  r e c e i v i n g  m o d e r a t e  u s e  ( P ig .  16 ) .  
T h e  s u b a lp in e  f i r  h a b ita t  t y p e s  h a v e  o n ly  8 % of a l l  o f the  s u m m e r  e lk  
o b s e r v a t io n s  (T a b le  2 1 ) .  I b e l i e v e  that t h e s e  ty p e s  r e c e i v e  g r e a t e r  
u s e  than  i s  in d ic a te d  b y  th e  n u m b e r  o f e lk  o b s e r v e d  t h e r e .
F a l l  d a ta  a r e  l im i t e d ,  but th e y  in d ic a te  e lk  s t i l l  u s e  h ig h  
e le v a t io n s  and c o o l  a s p e c t s .  H o w e v e r ,  t h e r e  i s  a s l ig h t  i n c r e a s e  in  
th e  r e l a t i v e  n u m b e r  o f  e lk  u s in g  lo w e r  e le v a t io n s  and d r i e r  a s p e c t s .  
T h e m o s t  f r e q u e n te d  h a b ita t  t y p e s  w e r e  P .  m e n z i e s i i /X .  te n a x  and  
P .  m e n z i e s i i / P .  m a l v a c e u s  (F ig .  17).
F e w  e lk  w e r e  o b s e r v e d  in th e  su b a lp in e  f i r  h a b ita t  t y p e s  
a lth o u g h  t h e y  u s e d  t h e s e  t y p e s  e x t e n s i v e l y  d u r in g  th e  ru t and fo r  
e s c a p e  c o v e r  ( F ig .  17 ) . S u b a lp in e  f i r  a r e  foun d  on m e s i c  s i t e s  and  
th e  e x i s t in g  c o v e r  t y p e s  a r e  g e n e r a l ly  d e n s e .  T he p r o b le m s  r e la t e d  
to  d e t e r m in in g  e lk  u s e  of c o v e r  ty p e s  a l s o  r e l a t e  to  d e t e r m in in g  e lk  
u s e  of h a b ita t  t y p e s .  E lk  u s in g  o p en  c o v e r  (or  r e la t e d  h a b ita t  t y p e s )  
a r e  m o r e  v i s i b l e  th an  e lk  u s in g  d e n s e  c o v e r  t y p e s .
S e a s o n a l  E lk  U s e  in  A r e a s  D is t u r b e d  b y  M an
In th e  im m e d ia t e  s tu d y  a r e a  t h e r e  w a s  l i t t l e  a c t i v e  lo g g in g  
u n t i l  th e  s u m m e r  of 1971 w h e n  p a r t s  o f  th e  D e e r  C r e e k  (D is a p p o in t ­
m e n t  C r e e k )  s a l e  w e r e  lo g g e d .  R oad  c o n s t r u c t io n  s t a r t e d  in  th e
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
CD
■ D
O
Q.
C
g
Q.
■D
CD
C/)W
o"3
0
3
CD
8
5
ci'3"
1
3
CD
3.
3"
CD
CD
■ D
O
Q.
C
aO
3
■ D
O
CD
Q.
■ D
CD
3
C/)W
o"
Table 21. Monthly su m m ary  of elk observed  in areas  disturbed by man.
Month
Logged  A rea T e r r a c e d  Area Roads
Bul ls
Cow s  & 
C a lv e s U n c la s s . Total B u l l s
Cows & 
C a lv es U n c la s s . Total Bul ls
Cows & 
C a lv es U n c la s s . Total
January 0 / 0 * 6 /3 2 / 9 8 / 4 1 / 5 0 / 0 0 / 0 1 / T r . 0 / 0 0 / 0 0 / 0 0 / 0
F e b r u a r y 1 /2 1 7 /6 1 2 / 2 7 3 0 / 8 9 /2 0 0 / 0 0 / 0 9/2 0 / 0 0 / 0 0 / 0 0 / 0
March 3 / 8 1 5 / 4 0 / 0 1 8 /4 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0
A p r i l 1 /3 3 1 / 1 0 6 / 6 3 8 / 8 0 / 0 0 / 0 0 / 0 0 / 0 1 /3 2 / 1 0 / 0 3 / 1
May 1 / 6 3 / 5 1 / 6 5 / 5 0 / 0 2 / 3 0 / 0 2 / 2 0 / 0 1 1 /1 8 2 / 1 3 1 3 / 1 4
June 3 / 2 7 5 / 1 0 0 / 0 8 /12 6 / 5 5 8 / 1 5 2 / 5 0 1 6 /2 4 0 / 0 0 / 0 0 / 0 0 / 0
July 0 / 0 0 / 0 0 / 0 0 / 0 3 / 2 0 2 0 / 2 4 18/72 4 1 /3 3 0 / 0 5 / 6 0 / 0 5 / 4
August 0 / 0 0 / 0 5 /1 5 5 /3 2 2 / 5 4 3 1 / 2 9 0 / 0 5 3 /2 9 1/2 1 /1 1 /3 3 /2
Sep tem ber 2 / 8 0 / 0 0 / 0 2 / 2 0 / 0 0 / 0 0 / 0 0 / 0 2 / 8 5 / 7 0 / 0 7 / 6
O cto ber 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 0 / 0 3 /4 3 3 / 5 0 5 /1 0 0 11 /61
N o v e m b e r 0 / 0 1 / 4 1 / 6 2 / 0 / 0 0 / 0 0 / 0 0 / 0 1 /11 4 / 1 7 8 / 4 7 1 3 / 2 7
D e c e m b e r 0 / 0 6 / 4 2 / 9 8 / 4 1 /5 • 0 / 0 3 / 1 4 4 /2 0 / 0 0 / 0 0 / 0 0 / 0
Tota l 1 1 / 4 8 4 / 5 2 9 / 9 1 2 4 / 5 4 2 /1 5 6 1 / 4 2 3 / 7 1 2 6 /6 8 / 3 31/ 2 1 6 / 5 55 /2
*Number of elk observed/percentage of all elk in each category observed during the time period.
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s u m m e r  of 1 9 7 0 . A  s m a l l  p r iv a t e  s a l e  w a s  in i t ia te d  at th e  m o u th  of  
L u p in e  C r e e k  in e a r l y  1 9 7 1 . T h e r e  w a s  e x t e n s iv e  lo g g in g  on th e  e a s t  
s i d e  o f  th e  South F o r k  of F i s h  C r e e k  in th e  p a s t  (T a b le  3). T he O w l-  
H yde C r e e k  d r a in a g e s  w e r e  th e  m o s t  r e c e n t l y  lo g g e d  d r a in a g e s  in  the  
a r e a .  L o g g in g  w a s  c o m p le t e d  t h e r e  ab ou t th e  t im e  th e  s tu d y  s t a r t e d  
(T a b le  5). D u r in g  th e  s tu d y ,  t h e r e  w a s  e x t e n s iv e  lo g g in g  a c t i v i t y  on  
th e  w e s t  s i d e  of th e  South  F o r k  o f F i s h  C r e e k  in the  O r io le ,  M ontana  
and S u r v e y o r  d r a in a g e s  ( T a b le s  3 and 4 ).
A l l  o b s e r v a t io n s  of e lk  u s in g  a r e a s  d is tu r b e d  b y  m a n  a r e  
c o n f in e d  to  the  im m e d ia t e  s tu d y  a r e a .  L o g g e d  a r e a s  r e c e i v e d  l i t t l e  
u s e  b y  e lk .  F e b r u a r y  th r o u g h  Ju n e  w e r e  th e  o n ly  m o n th s  w h e n  s i g n i f i ­
ca n t  a m o u n ts  of e lk  u s e  w e r e  r e c o r d e d .  T h is  u s e  c o r r e s p o n d s  w ith  
o b s e r v a t io n s  m a d e  on th e  w in t e r  r a n g e  in  th e  W a ll  C a n y o n -W ig  C r e e k  
a r e a  and  th e  W e s t  F o r k  o f P e t t y - G u s  C r e e k  a r e a .  S c a t t e r e d  g r o u p s  
o f  e lk  u s e d  t h e s e  a r e a s  in w in t e r ,  in s p r in g  d u r in g  th e  g r e e n - u p ,  and  
in  th e  s lo w  d i s p e r s a l  of e lk  p r i o r  to  and a f t e r  c a lv in g  (T a b le  2 1 ) .
D u r in g  J u n e , J u ly ,  and A u g u s t ,  e lk  p r i m a r i l y  u t i l i z e d  th e  
a r e a s  t e r r a c e d  b y  th e  U. S. F o r e s t  S e r v ic e  fo r  p o n d e r o s a  p in e  p la n t a ­
t i o n s .  O ne q u a r t e r  to  o n e  t h ir d  o f a l l  e lk  o b s e r v a t io n s  fo r  t h o s e  m o n th s  
w e r e  m a d e  on th e  t e r r a c e d  a r e a s .  T h o s e  s i t e s  s e e m e d  to  b e  p r e f e r r e d  
f e e d in g  a r e a s  f o r  e lk  in  th e  u p p e r  B u r d e t t e ,  u p p e r  South F o r k  o f  P e t t y ,  
L u p in e ,  G us and J o h n  d r a i n a g e s .  T h e r e  w a s  a l s o  s ig n i f i c a n t  u s e  of the  
t e r r a c e d  a r e a s  in  th e  L u p in e  d r a in a g e  b y  m a t u r e  b u l l  e lk  d u r in g  w in t e r .
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A  fe w  b u l l s  u s e d  th e  t e r r a c e d  a r e a s  th r o u g h o u t  th e  w in t e r s  o f 1971 and  
1 9 7 2 ,  but th e  g r e a t e s t  u s e  w a s  in  F e b r u a r y  1971 (T a b le  21 ).
T h e  n u m b e r  of e lk  o b s e r v e d  on o r  a d ja c e n t  to  r o a d s  w a s  v e r y  
lo w  e x c e p t  d u r in g  M ay , O c to b e r ,  and N o v e m b e r .  In M ay, th e  e lk  w e r e  
s l o w l y  d i s p e r s i n g  to  t h e i r  s u m m e r  a r e a s .  F r e q u e n t ly ,  the  a n im a ls  
w e r e  s e e n  a lo n g  th e  s i d e s  of r o a d s  f e e d in g  on th e  abundant f o r b s .
T h e s e  r o a d s  o ften  w e r e  s t i l l  c l o s e d  due to  s n o w d r i f t s  o r ,  i f  open ,  
r e c e i v e d  v e r y  l i t t l e  t r a f f i c .  T h e  data  fo r  O c to b e r  and N o v e m b e r  a r e  
b i a s e d  b e c a u s e  th e y  w e r e  c o l l e c t e d  w h i le  I w a s  c h e c k in g  h u n te r s  and  
c o l l e c t i n g  r u m e n s  f r o m  k i l l  s i t e s .  T h e  few  a n im a ls  o b s e r v e d  at that  
t im e  w e r e  u s u a l ly  s e e n  c l o s e  t o  r o a d s  th at r a n  th r o u g h  l a r g e  t r a c t s  of  
f a i r l y  d e n s e  t im b e r  (T a b le s  21 and 2 2 ) .  E lk  a v o id e d  r o a d s  d u r in g  
hu ntin g  s e a s o n  e x c e p t  w h e n  d e e p  sn o w  p u sh e d  th e  e lk  to w a r d s  th e  
w in t e r  r a n g e  o r  w h e n  h u n tin g  p r e s s u r e  f o r c e d  th e m  to  c r o s s  r o a d e d  
a r e a s  to  r e a c h  e s c a p e  c o v e r .  O f a l l  th e  e lk  u s in g  th e  s tu d y  a r e a ,  o n ly  
a fe w  w e r e  r e g u la r ly  c r o s s i n g  a n y  m a in  a c c e s s  r o a d s .
T a b le  22 s u m m a r i z e s  th e  u s e  o f v a r io u s  d is tu r b e d  s i t e s  in  
r e la t io n  to  th e  c o v e r  ty p e  in  th e  im m e d ia t e  v i c i n i t y  o f th e  o b s e r v e d  e lk .  
T h e  t r e n d  i s  s i m i l a r  to  th a t o b s e r v e d  w ith  u s e  of c o v e r  t }T e s  in g e n e r a l .  
T h e  o p en  c o v e r  t y p e s  r e c e i v e d  th e  g r e a t e s t  a p p a r e n t  u s e  in  w in t e r ,  
s p r in g ,  and s u m m e r  and  th e  d e n s e  c o v e r  ty p e s  r e c e i v e d  th e  g r e a t e s t  
u s e  in  f a l l .  T he  tw o  m o s t  p o p u la r  c o v e r  t y p e s  a r e  B l E F  and C I E F  
u n t i l  S e p t e m b e r .  In f a l l ,  no p a r t i c u la r  c o v e r  ty p e  in  a d is tu r b e d  a r e a
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Table 22. Summary of elk observed on or adjacent to logged areas, terraces, or roads in relation to 
the immediate cover types.
Month CIEF B lE F BlE B lF BIK B2EF BICEF B2E B2F B3 B3E B3F EIM
January 6/4 - - - - - 3/100 - - - -
February - 37/15 1/13 - ■" 1/3 - - — - - - -
March 2 /7 " - - 2 / 1 0 0 3/100 - - - 11/52 - - - -
April 14/58 5/2 - 5/20 15/88 - - - 2 /67 - - - -
May 1/11 14/22 — — - - - - 1 /25 - — - 4 / 4 4
June 4 /1 6 11/37 2 / 1 0 0 - - 2 / 1 0 0 2/67 - 3/100 - - - -
July 5/16 41 /53 - - - - - - - - - —
August 7/47 47 /44 2 /18 - - 5 /56 - - - - - - -
September - 2 / 4 - - - — - 1 / 2 0 - 2 / 18 4/57 - -
October - - - - - - - - 5/100 - - 6 / 1 0 0 -
November - — - - 2 /20 11/46 - - 1/50 1 / 1 0 0 - — -
December 7/6 - 3/38 * - - - 2/18 - - -
Total 33 170 5 1 0 2 0 19 2 1 28 3 4 6 4
'Number of elk o b served /p ercen tage  of a ll elk observed in a particular cover  type.
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i s  p r e f e r r e d .  C o v e r  ty p e  B 2 F  r e c e i v e d  h e a v i e s t  u s e  in s p r in g  and f a l l .  
N u m e r ic a l ly ,  the  c o v e r  ty p e  w ith  th e  m o s t  e lk  o b s e r v a t io n s  in  f a l l  w a s  
B 2 E F ,  but th e  da ta  a r e  i n c o n c lu s iv e .
T h e  e f f e c t s  o f  lo g g in g  on e lk  a c t iv i t y  a r e  d i f f ic u lt  to  a s s e s s .  
L y o n  (1 9 7 3 )  r e p o r t e d  s ig n i f i c a n t  c h a n g e s  in  th e  d is tr ib u t io n  o f p e l l e t  
g r o u p s  in  th e  D e e r  C r e e k  a r e a .  H e  r e p o r t e d  a d e c l in e  in th e  n u m b e r  
of p e l l e t  g r o u p s  in  D e e r  C r e e k  d r a in a g e  a s  lo g g in g  a c t iv i t y  in c r e a s e d .  
T h e r e  w e r e  i n c r e a s e s  in  the  p e l l e t  grou p  d is t r ib u t io n  in  the  a d ja c e n t  
d r a i n a g e s .  T h e  h ig h e r  c o n c e n tr a t io n s  o f  s u m m e r  p e l l e t  g r o u p s  w e r e  in  
r e l a t i v e l y  u n d is tu r b e d  a r e a s .
Judd (1 9 7 1 )  found few  lo g g e d  a r e a s  u s e d  b y  e lk  in s u m m e r  or  
w in t e r .  K ir s c h  (1 9 6 2 )  and C oop  (1971 )  r e p o r t e d  that e lk  u s e d  s o m e  
1 5 - 3 5  a c r e  c l e a r c u t s  on m e s i c  s i t e s  in  s u m m e r  a s  f e e d in g  a r e a s .  
N a tu r a l  o p e n in g s  w e r e  p r e f e r r e d  o v e r  c l e a r c u t s  and  f a l l  u s e  o f  c l e a r ­
c u ts  w a s  not n o ted  (C oop  1 9 7 1 ) .  D a v is  (1 9 7 0 )  found  no  c o n c lu s iv e  
e v id e n c e  th at lo g g in g  a f f e c t e d  e lk  d is t r ib u t io n  d u r in g  th e  s u m m e r .
O b s e r v a t io n s  of e lk  u s e  in  a r e a s  d i s tu r b e d  b y  m a n  in d ic a te  
th a t  e lk  u s e  th e  lo g g e d  a r e a s  a t lo w e r  e le v a t io n s  d u r in g  w in te r  and  
s p r in g .  T h e r e  w a s  s o m e  e lk  u s e  in d is tu r b e d  a r e a s  d u r in g  s u m m e r .  
E lk  u s e d  th e  t e r r a c e d  a r e a s  in L u p in e  and B u r d e t te  d r a in a g e s  and the  
l o g g e d  a r e a s  in  u p p e r  W a ll  C a n y o n  a s  f e e d in g  a r e a s .  M uch  of th e  u s e  
in  t h e s e  a r e a s  w a s  a t n ig h t .  D u r in g  la t e  s u m m e r  and e a r l y  f a l l ,  e lk  
w e r e  found in  th e  u n lo g g e d ,  h e a v i ly  t im b e r e d  a r e a s  m u c h  of th e  t im e .
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T h e r e  w a s  l i t t l e  u s e  o f  lo g g e d  a r e a s  that had e x t e n s iv e  r o a d  s y s t e m s .  
E lk  u s e  i n c r e a s e d  in  lo g g e d  a r e a s  fo l lo w in g  the  f i r s t  h e a v y  s n o w f a l l  in  
l a t e  O c to b e r  o r  e a r l y  N o v e m b e r .  H unting m o r t a l i t y  w a s  r e l a t i v e l y  h ig h ,  
and h u n tin g  p r e s s u r e  p u sh e d  th e  e lk  out o f a c c e s s i b l e  d r a in a g e s  and  
in to  th e  s t e e p ,  h e a v i ly  t im b e r e d  and u n ro a d ed  a r e a s .  A  n u m b e r  of  
i n s t a n c e s  w e r e  r e c o r d e d  w h e r e  e lk  l e f t  th e  m o r e  op en  s l o p e s  of  
B u r d e t te ,  L u p in e  and th e  South F o r k  of P e t t y  C r e e k  d r a in a g e s  and  
m o v e d  in to  th e  t im b e r e d  and i n a c c e s s i b l e  a r e a s  in th e  N o r th  F o r k  of  
H ow ard , G a rd en , G u s ,  J o h n s ,  E d s ,  and D e e r  c r e e k s .  T h e s e  s h i f t s  
o c c u r r e d  w h e n  t h e r e  w a s  h e a v y  h u n tin g  p r e s s u r e  and a  t r a c k in g  sn ow  
that e n a b le d  h u n te r s  to  p u r s u e  th e  a n i m a l s .  M o st  e lk  s e e m e d  a b le  to  
e lu d e  h u n te r s  w h en  t h e r e  w a s  no  sn o w .
T h e  m o s t  a p p a r e n t  u s e  o f  e x t e n s i v e  t im b e r e d  a r e a s  b y  e lk  
o c c u r r e d  d u r in g  th e  ru t  and  d u r in g  th e  hunting  s e a s o n .  T h e s e  a r e a s  
w e r e  o f p r im e  v a lu e  to  th e  a n im a l s  a s  e s c a p e  c o v e r .
T h is  s tu d y  w a s  th e  p r e - l o g g i n g  p h a s e  of an  e x t e n s iv e  e lk -  
lo g g in g  s tu d y .  C o n s id e r a b le  lo g g in g  h a s  a l r e a d y  o c c u r r e d  in  the  a r e a ,  
but m o s t  o f  it  w a s  l im i t e d  to  th e  f r i n g e s  of th e  e lk  w in t e r  r a n g e  e x c e p t  
in  th e  W a ll  C a n y o n - L io n - W ig  C r e e k  a r e a  w h e r e  s m a l l  g r o u p s  of e lk  
w in t e r .  T h e  lo g g e d  w in t e r  and t r a n s i t i o n a l  r a n g e s  a r e  ow n ed  b y  
C h a m p io n  I n te r n a t io n a l ,  B u r l in g to n  N o r th e r n ,  and th e  S ta te  of M ontana  
( T a b le s  3 and 6 ).
T h e  U. S. F o r e s t  S e r v i c e  ow n s th e  m a in  e lk  w in te r  r a n g e  in
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th e  B u r d e t t e  and L u p in e  d r a i n a g e s ,  m u c h  of the  t r a n s i t io n a l  r a n g e s  
u s e d  d u r in g  s p r in g  and f a l l ,  and m o s t  o f th e  s u m m e r  r a n g e .  Up to  th is  
t i m e ,  l o g g in g  on F o r e s t  S e r v ic e  lan d  h a s  r e s u l t e d  in  e x te n s iv e  ro a d  
s y s t e m s ,  and l a r g e  n u m b e r s  o f c l e a r c u t s  o r  v ir t u a l  c l e a r c u t s .  T h e  
v a lu e  o f  t h e s e  a r e a s  d u r in g  th e  rut and a s  e s c a p e  c o v e r  d u rin g  the  
h u n tin g  s e a s o n  s e e m s  to  h a v e  d im in is h e d  a s  a r e s u l t  of s u c h  lo g g in g  
(T a b le s  4 ,  5, and 7).
T a b le  2 3 l i s t s  th e  p r o p o s e d  s a l e s  in  th e  s tu d y  a r e a .  V ir tu a l ly  
a l l  o f  th e  e x i s t in g  u n r o a d e d  d r a in a g e s  a r e  in v o lv e d  ( F iv e  Y e a r  T im b e r  
H a r v e s t  P la n ,  1 9 7 3 , N i n e m i l e  R a n g e r  D i s t r i c t ,  L o lo  N a t io n a l  F o r e s t ) .
T h e  p r o p o s e d  s a l e s  in the  B u r d e t te  and L u p in e  d r a in a g e s  w i l l  
h a v e  a g r e a t  im p a c t  on th e  w in t e r  r a n g e  and th e  a d ja c e n t  t r a n s i t io n a l  
r a n g e .  If th e  l a r g e  p o n d e r o s a  p in e  and D o u g la s  f i r  on th e  r id g e s  a r e  
r e m o v e d ,  v a lu a b le  c r i t i c a l  w in t e r  r a n g e  w i l l  b e  c o m p r o m i s e d .  Snow  
d ep th  u n d er  t h e s e  t r e e s  w a s  l e s s  than  on th e  o p en  r id g e s  and l e s s  l ik e l y  
t o  c r u s t  o v e r .  T h e s e  a r e a s  w e r e  the  f i r s t  to  m e l t  o ff  d u r in g  m id w in te r  
C h in ooks, m a k in g  f o r a g e  m o r e  r e a d i l y  a v a i la b le  to  e lk .  D u r in g  la te  
w in t e r ,  e lk  w e r e  in t h e i r  p o o r e s t  c o n d it io n ,  and c o n c e n tr a te d  on s u c h  
a r e a s  to  f e e d .  D u r in g  p e r io d s  o f in t e n s e  c o ld ,  e lk  r e t r e a t e d  to  t im b e r e d  
s l o p e s  and d r a w s .
L o g g in g  w o u ld  c a u s e  l o s s  of e x i s t in g  e s c a p e  c o v e r  on th e  
w i n t e r  r a n g e  and i n c r e a s e d  a c c e s s .  D u r in g  h u n tin g  s e a s o n s ,  e lk  a r e  
e x t r e m e l y  v u ln e r a b le  i f  d e e p  sn ow  p u s h e s  th e m  on to  th e  w in te r  r a n g e .
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T a b le  2 3 .  P r o p o s e d  t im b e r  s a l e s  on U. S. F o r e s t  S e r v ic e  la n d .
N a m e D a te M il l io n  B o a r d  F t. C o m p a r t m e n t '' S u b c o m p a r t .
G a r d e n  P o in t F Y  197 4 6 . 0  m m 04
05
1 , 2  
1 , 2
S u r v e y o r  S a lv a g e F Y  19 74 1. 5 m m 34 1, 2 , 3
D e e r  P e a k F Y  1976 1 3 . 0  m m 05
06
6 - 9
4 - 6
F i s h  C r e e k  
S a lv a g e F Y  197 7 1 0 . 0  m m
L u p in e  C r e e k F Y  1978 4 . 0 m m 40
G us C r e e k F Y  1978 1 1 . 0  m m 04 3, 4 , 5
B u r d e t te  C r e e k F Y  197 9 6 . 0  m m 41 1 . 3
L io n  P o in t F Y  1 9 7 9 6 . 0  m m 34 1, 4
P e t t y  S a lv a g e F Y  1 9 7 9 4 . 0 m m 41 2  (on ly  
p a r t  of  
s a l e )
*S e e  F ig .  5,
F r o m :  F i v e  Y e a r  T im b e r  H a r v e s t  P la n ,  F Y  1 9 7 4 - F Y  1 979 .
1 9 7 3 .  N in e m i le  R a n g e r  D i s t r i c t ,  L o lo  N a t io n a l  F o r e s t ,  U .S .  F o r e s t  
S e r v i c e .
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A  r o a d  s y s t e m  w o u ld  a l lo w  e a s i e r  a c c e s s  e v e n  i f  v e h ic u la r  t r a f f i c  i s  
p r o h ib it e d .  W ith  l a r g e  t r e e s  r e m o v e d ,  m u c h  of th e  e s c a p e  c o v e r  on 
th e  w in t e r  and a d ja c e n t  t r a n s i t i o n a l  r a n g e  w o u ld  b e  g o n e .  U n d er  
c e r t a i n  c o n d i t io n s ,  h ig h  m o r t a l i t y ,  e s p e c i a l l y  a m o n g  c o w s ,  w o u ld  
o c c u r .
M uch  of th e  a r e a  u s e d  b y  e lk  d u r in g  s u m m e r  and f a l l  i s  a l s o  
s c h e d u le d  to  b e  lo g g e d .  T h e  fu n c t io n  of t h e s e  d r a in a g e s  d u r in g  c a lv in g  
i s  unknow n but th e  s m a l l  sh r u b  f i e ld s  in  th e  t im b e r e d  d r a in a g e s  a p p e a r  
im p o r ta n t .  T im b e r e d  d r a in a g e s  a r e  im p o r ta n t  d u r in g  la te  s u m m e r  and  
e a r l y  f a l l  f o r  f e e d in g  and b r e e d in g  a c t i v i t i e s .  D u r in g  hunting s e a s o n s ,  
th e  u n r o a d e d  h e a v i l y - t i m b e r e d  d r a in a g e s  a r e  u s e d  a s  e s c a p e  c o v e r .
E lk  u s e d  th e  D e e r  C r e e k  d r a in a g e  l e s s  in th e  s u m m e r  and f a l l  
o f  1971 a s  a  r e s u l t  o f lo g g in g  a c t i v i t i e s  (L y o n  1 9 7 3 a ) .  L i t t l e  u s e  w a s  
m a d e  of o th e r  lo g g e d  a r e a s  at that t i m e .  V ia b le  a l t e r n a t iv e s  e x i s t e d  in  
a d ja c e n t  d r a in a g e s .  If th e  p r o p o s e d  s a l e s  a r e  m a d e ,  lo g g in g  a c t i v i t i e s  
w i l l  b e  v e r y  in t e n s e  in th e  a r e a  fo r  th e  nex t  5 - 1 0  y e a r s .  E x i s t in g  fa l l  
e lk  h a b ita t  w i l l  b e  d r a s t i c a l l y  a l t e r e d  in a  v e r y  s h o r t  t im e  p e r io d .  L o s s  
of e x t e n s i v e  a r e a s  of e s c a p e  c o v e r  in the  p r i m a r y  s tu d y  a r e a  w i l l  h a v e  
a n e g a t iv e  im p a c t  on  th e  e lk  p o p u la t io n .
It i s  a p p a r e n t  th a t  w i l d l i f e  v a l u e s  w e r e  not c o n s id e r e d  w h en  
th e  1973  T im b e r  H a r v e s t  P la n  f o r  th e  N in e m i le  R a n g e r  D i s t r i c t  w a s  
d r a w n  up. T h e  e n t i r e  South  F o r k  of F i s h  C r e e k  d r a in a g e  i s  c l a s s i f i e d  
a s  g e n e r a l  f o r e s t  w ith  t im b e r  a s  i t s  k e y  v a lu e .  T h is  in c lu d e s  the
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im p o r ta n t  w in t e r  r a n g e  in  th e  B u r d e t te  and L u p in e  d r a in a g e s  w h e r e  
l i t t l e  m e r c h a n t a b le  t i m b e r  e x i s t s .  T h e  e n t ir e  a r e a  i s  c o m m it t e d  to  a 
s i n g l e  u s e  m a n a g e m e n t  p o l i c y .  W ild l i f e  h a b ita t  and o th e r  f o r e s t  
r e s o u r c e  v a lu e s  a r e  o n ly  in c id e n ta l  to  the  p r o d u c t io n  of t im b e r  { F iv e  
Y e a r  T im b e r  H a r v e s t  P la n ,  1 9 7 3 . N in e m i le  R a n g e r  D i s t r i c t ,  L o lo  
N a t io n a l  F o r e s t ) .
D i s t r ib u t io n  of O th e r  U n g u la te  P o p u la t io n s
D u r in g  the  s tu d y ,  w h i t e - t a i l e d  and m u le  d e e r ,  m o o s e ,  f e r a l  
h o r s e s  and c a t t le  w e r e  found in  th e  s tu d y  a r e a .  N o p a r t i c u la r  e f fo r t  
w a s  m a d e  to  s u r v e y  th e  d e e r  p o p u la t io n s  but th e  g e n e r a l  s e a s o n a l  
d is tr ib u t io n s  and m o v e m e n t s  w e r e  n o te d .
A s  m a n y  a s  4 00  d e e r  p r o b a b ly  w in t e r e d  in  th e  South F o r k  of  
F i s h  C r e e k  d r a in a g e .  A n  e s t i m a t e  of 1 5 0 -2 0 0  w h i t e t a i l s  and 1 0 0 - 1 5 0  
m u le  d e e r  m a y  b e  c o n s e r v a t i v e .  T h e  w e s t  s i d e  o f  the  P e t t y  d r a in a g e  
had l e s s  th an  50 m u le  d e e r  w in t e r in g  in  the  G us and E d s  C r e e k  a r e a ,  
and an  unknow n n u m b e r  o f m u le  d e e r  and a few  w h i t e - t a i l e d  d e e r  in  
th e  W e s t  F o r k  o f  th e  P e t t y  d r a in a g e .
D u r in g  s u m m e r ,  t h e r e  a p p e a r e d  to  b e  m o r e  w h i t e - t a i l e d  than  
m u le  d e e r  in the  s tu d y  a r e a .  T h e  w h i t e t a i l s  w e r e  found s c a t t e r e d  at  
a l l  e l e v a t io n s .  T h e  m u le  d e e r  w e r e  found o n ly  a t th e  h ig h e r  e le v a t io n s  
a lo n g  th e  d iv id e s  o f th e  F i s h ,  P e t t y ,  and H o w a rd  d r a in a g e s ;  th e  W ig  
M ou n ta in  a r e a ;  B u r d e t t e - D e e r  C r e e k  d iv id e ;  and th e  D e e r - W a l l
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C a n y o n  d iv id e .
M o v e m e n t  b e t w e e n  s u m m e r  and w in t e r  r a n g e s  is  s k e t c h y .  
D e e r  w in t e r in g  in  th e  South  F o r k  o f F i s h  C r e e k  d r a in a g e  s p e n t  th e  
s u m m e r  and e a r l y  f a l l  a s  f a r  a w a y  a s  th e  Idaho l in e  on th e  w e s t  s i d e  
of  F i s h  C r e e k .  A  ta g  w h ic h  I p la c e d  on a m u le  d e e r  in  th e  s p r in g  of  
1972  w a s  r e tu r n e d  b y  a h u n te r  w h o  sh o t  th e  d e e r  n e a r  Indian G r a v e s  
C r e e k  in  th e  L o c h s a  d r a in a g e  o f  Idaho in th e  f a l l  o f  1 972 , T he s tu d y  
a r e a ,  in c lu d in g  th e  w e s t  s i d e  o f the  P e t t y  d r a in a g e ,  w a s  a l s o  s u m m e r  
r a n g e  f o r  s o m e  of t h e s e  a n i m a l s .  S o m e  d e e r  s p e n t  th e  s u m m e r  in  
H o w a rd  C r e e k  d r a in a g e .  D e e r  w in te r in g  in th e  P e t t y  d r a in a g e  a l s o  
h ad  a s u m m e r  r a n g e  th a t  in c lu d e d  th e  s tu d y  a r e a .  M u le  d e e r  and  
w h i t e - t a i l e d  d e e r  f r o m  th e  w in t e r in g  a r e a s  in th e  L o lo  d r a in a g e  had a 
s u m m e r  r a n g e  th at in c lu d e d  th e  H o w a rd , South  F o r k  of P e t t y ,  L u p in e ,  
h e a d  of the  South F o r k  of F i s h  and th e  G r a n ite  C r e e k  d r a in a g e s .  
E v id e n c e  o f t h e s e  m o v e m e n t s  w a s  d e t e r m in e d  f r o m  o b s e r v a t io n s  of  
d e e r  t r a v e l in g  o v e r  th e  s n o w p a c k  in  s p r in g  to w a r d s  th e  s u m m e r  r a n g e ,  
f r o m  h a r v e s t  d ata , and f r o m  d e e r  m o v in g  b a c k  to  th e  w in t e r  r a n g e  
f o l lo w in g  h e a v y  f a l l  s n o w s t o r m s .
D u r in g  th e  s tu d y ,  a few  m o o s e  w in t e r e d  in  th e  s tu d y  a r e a .  
O c c a s i o n a l l y  m o o s e  s i g n  w a s  found on th e  e lk  w in t e r  r a n g e .  D u r in g  
m o s t  o f  th e  w in t e r ,  m o o s e  w e r e  found  s e p a r a t e  f r o m  e lk  and d e e r ,  
u s in g  a r e a s  w ith  g r e a t e r  sn o w  d e p th s  th a n  th e  l a t t e r  a n im a l s  w o u ld  
t o l e r a t e .  D u r in g  th e  w in t e r  of 1 9 7 1 - 7 2 ,  fo u r  to  e ig h t  m o o s e  u s e d  th e
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b o t t o m  la n d  o f  th e  South  F o r k  o f F i s h  C r e e k .  T h e r e  w e r e  at l e a s t  a 
y o u n g  and  an  o ld  b u l l ,  a c o w , and a c a l f .  I b e l i e v e  t h e r e  w a s  at l e a s t  
o n e  o th e r  cow  in th e  a r e a .  In s p r in g ,  m o o s e  s i g n  w a s  found b e t w e e n  
th e  H o w a r d  C r e e k  M ead ow  and th e  b o t to m  lan d  of th e  South F o r k  of  
F i s h  C r e e k .  D u r in g  th e  s u m m e r ,  m o o s e  s i g n  w a s  o b s e r v e d  in the  
b o t to m  la n d  of th e  South F o r k  of F i s h  C r e e k ,  and in  th e  C a c h e ,
M on ta n a , and S u r v e y o r  d r a in a g e s .  A  y ou n g  b u l l  and a  cow  and c a l f  
w e r e  o b s e r v e d  s e v e r a l  t i m e s  in the a r e a  a ro u n d  th e  m o u th  of B u r d e t te  
and C a c h e  c r e e k s .  In f a l l ,  th e  o n ly  m o o s e  s ig n  o r  a c tu a l  s ig h t in g s  
r e p o r t e d  w e r e  in th e  C a c h e ,  M ontana and S u r v e y o r  d r a in a g e s .
W h ile  th is  s tu d y  w a s  u n d e r w a y ,  f iv e  f e r a l  h o r s e s  r o a m e d  th e  
W ig  and B u r d e t te  d r a in a g e s .  T h e  a n im a ls  sp e n t  m o s t  o f th e  s u m m e r  
in  the  a r e a  a ro u n d  W ig  M ou n ta in  at th e  h ead  of O w l and  W ig  c r e e k s  
and on  th e  sp u r  r id g e s  of th e  D e e r - B u r d e t t e  C r e e k  d iv id e .  T h e  h o r s e s  
sp e n t  th e  w in t e r  on th e  w e s t - f a c i n g  s l o p e s  b e t w e e n  L io n  and W ig  
c r e e k s ,  w ith  th e  W ig  d r a in a g e  b e in g  th e ir  c r i t i c a l  w in t e r  r a n g e .
D u r in g  s u m m e r  t h e r e  w e r e  g r a z in g  a l lo t m e n t s  in th e  b o t to m  
lan d  o f  th e  W e s t  F o r k  of P e t t y  C r e e k ,  th e  h ea d  of P e t t y  C r e e k  d r a in a g e ,  
in c lu d in g  th e  South F o r k  of P e t t y ,  and in th e  H o w a rd  C r e e k  M e a d o w s .  
O c c a s i o n a l l y  c a t t le  w a n d e r e d  up to  th e  r id g e s  b y  w a y  o f  lo g g in g  r o a d s  
and on t o  th e  e lk  s u m m e r  r a n g e  in the  s tu d y  a r e a .  N e g l ig ib le  c o m ­
p e t i t io n  f o r  f o r a g e  o c c u r r e d  b e t w e e n  c a t t l e  and e lk  on th e  r i d g e s .  
H o w e v e r ,  e lk ,  m o o s e ,  and d e e r  u s in g  th e  H o w a r d  C r e e k  M e a d o w s  l e f t
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th e  m a in  m e a d o w s  w h e n  c a t t l e  w e r e  p la c e d  on th e  a l lo t m e n t  in  e a r l y  
s u m m e r .  B y  la t e  s u m m e r ,  th e  d r a in a g e  b o t to m  w a s  o v e r g r a z e d  and  
c a t t l e  w e r e  m o v in g  up th e  s i d e  d r a in a g e s .  T h e  e lk  and d e e r  a v o id e d  
t h e s e  a r e a s  w h i le  th e  c a t t l e  w e r e  u s in g  th e m  and d id  not r e tu r n  u n ti l  
f a l l ,  a f t e r  th e  c a t t l e  w e r e  r e m o v e d .
E lk  H a r v e s t  D ata
T h e  1970  e lk  hu ntin g  s e a s o n  ran  f r o m  18 O c to b e r ,  th r o u g h  
2 9 N o v e m b e r .  A n  e i t h e r  s e x  s e a s o n  w a s  in e f f e c t  f r o m  18 O c to b e r  
th r o u g h  8  N o v e m b e r ,  and a b u l l s  o n ly  s e a s o n  ra n  f r o m  9 N o v e m b e r  
th r o u g h  2 9 N o v e m b e r .  T h e  know n e lk  h a r v e s t  w a s  6  7 a n im a ls :  8
s p ik e  b u l l s ,  24  b r a n c h  a n t l e r e d  b u l ls  { 2 \  y e a r s  o r  o ld e r ) ,  25 c o w s ,
5 c a l v e s  and 5 u n c l a s s i f i e d  e lk  (T a b le  2 4 ) .
T h e  1971 e lk  h u n tin g  s e a s o n  c o n s i s t e d  of an  e a r l y  b u l ls  o n ly  
s e a s o n  f r o m  18 to  23 S e p t e m b e r ,  and th e  r e g u la r  h u n tin g  s e a s o n .  T h e  
e i t h e r  s e x  s e a s o n  w a s  17 O c to b e r  th ro u g h  7 N o v e m b e r .  T h e  b u l l s  o n ly  
s e a s o n  r a n  f r o m  8  to  2 8  N o v e m b e r .  T h e r e  w e r e  74 known e lk  ta k e n  b y  
h u n t e r s .  T e n  s p ik e  b u l l s ,  31 b r a n c h  a n t le r e d  b u l l s ,  2 5 c o w s ,  5 c a l v e s ,  
and 3 u n c l a s s i f i e d  e lk  m a d e  up th e  l e g a l  h a r v e s t  (T a b le  2 4 ) .
In a d d it io n  to  th e  know n l e g a l  h a r v e s t ,  t h e r e  w e r e  o th e r  e lk  
m o r t a l i t i e s .  In 1 9 7 0 , a s i x - p o i n t  b u l l  e lk  w a s  p o a c h e d  on th e  H ow ard  
C r e e k  s i d e  o f th e  W ag on  M ou n ta in  R o a d  in  S e p t e m b e r ,  and a co w  e lk  
w a s  p o a c h e d  n e a r  W ig  C r e e k  in  D e c e m b e r .  A b u l l  e lk  a l s o  d ie d  of
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3  Table 24. Summary of the 1970 and 1971 elk harvests.
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1970 8 /12* 24/35 32 /47 25 / 37 5 /8 5 /8 33:100 128:100 20:100
1971 10/14 31/41 41 /55 25 / 3 4 5/7 3 /4 32:100 164:100 20:100
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unknow n c a u s e s  in M on tan a  C r e e k  d r a in a g e  s o m e t i m e  d u r in g  1970 .
In F e b r u a r y  1 9 7 1 ,  an  o ld  ( 1 5 - 2 0  y e a r s )  b u l l  e lk  d ie d  in th e  L u p in e  
d r a in a g e  f r o m  n a tu r a l  c a u s e s .  A  f e m a l e  c a l f  e lk  d ie d  in la t e  M a r c h ,  
1 9 7 1 ,  on th e  w in t e r  r a n g e  o f B u r d e t te  C r e e k  f r o m  m a ln u tr i t io n .
T h e  known h a r v e s t  fo r  1 9 7 0  w a s  lo w e r  than  that of 1 971 . T h e  
1971 s e a s o n  w a s  6  d a y s  lo n g e r .  T h e r e  w e r e  tw o  m o r e  s p ik e s  and s e v e n  
m o r e  b r a n c h  a n t le r e d  b u l l s  ta k e n  in  1 9 7 1 . H o w e v e r ,  tw o  m o r e  u n c l a s ­
s i f i e d  e lk  w e r e  ta k e n  in  1 9 7 0 . T h e  know n cow  and c a l f  h a r v e s t  w a s  th e  
s a m e  both  y e a r s .  T he  h a r v e s t  f i g u r e s  a r e  not a c o m p le t e  a c c o u n t  of  
a l l  th e  e lk  ta k e n  l e g a l l y  d u r in g  th e  h u n tin g  s e a s o n .  T he 1970 f i g u r e s  
a r e  u n d ou b ted ly  l o w e r  than  th e  a c tu a l  h a r v e s t  s i n c e  I d id  not know o r  
c o n ta c t  a l l  of th e  l o c a l  o u t f i t t e r s ,  p r o p e r ty  o w n e r s ,  o r  hu ntin g  c a m p s  
d u r in g  th e  f i r s t  f a l l .  B y  th e  f a l l  o f 1 9 7 1 , I w a s  m o r e  f a m i l i a r  w ith  th e  
a r e a  and  the  l o c a l  p e o p le .  I f e e l  th a t I w a s  a b le  to  a c c o u n t  fo r  m o s t  of  
th e  l e g a l  e lk  h a r v e s t .  T h e  1971 f i g u r e s  sh o u ld  b e  c l o s e  to  the  r e a l  
h a r v e s t .  H o w e v e r ,  th e  h a r v e s t  r a t io s  f o r  b o th  y e a r s  sh o u ld  b e  
a c c u r a t e .  T he r a t io s  o f  s p i k e s  p e r  100 b r a n c h  a n t le r e d  b u l ls  and  
c a l v e s  p e r  100 c o w s  a r e  a b o u t th e  s a m e .  T h e  f a c t  that t h e r e  w a s  a
6 - d a y  h u n tin g  s e a s o n  d u r in g  th e  ru t  in  1971 sh o u ld  e x p la in  the  h ig h e r  
r a t io  of b u l l s  p e r  100  c o w s  h a r v e s t e d  c o m p a r e d  to  th e  1970  f i g u r e s  
(T a b le  2 4 ) .
In 1 9 7 0 , 52% o f  th e  know n e lk  h a r v e s t  w a s  ta k e n  d u r in g  th e  
f i r s t  w e e k  o f  hu ntin g  s e a s o n .  T h e  South  F o r k  of P e t t y ,  B u r d e t te ,  and
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L u p in e  d r a in a g e s  a c c o u n te d  fo r  17 of th e  32 e lk .  T h r e e  e lk  w e r e  ta k e n  
in  D e e r  C r e e k  d r a in a g e .  T h e  lo g g e d  d r a in a g e s  of L io n ,  W ig  and O w l  
c r e e k s  h a d  s i x  e lk  k i l l s .  T h e  w e s t  s i d e  o f the  South F o r k  of F i s h  
C r e e k  had  o n ly  tw o  r e p o r t e d  e lk  k i l l s .  T h e  H ow ard  and w e s t  h a l f  of 
th e  G r a v e s  C r e e k  d r a in a g e s  g a v e  up t h r e e  e lk  (T a b le  2 5).
T h e  s e c o n d  w e e k  of the 1970  e lk  s e a s o n  a c c o u n te d  fo r  13 
a n im a l s  or  21% o f  th e  e lk  h a r v e s t .  T he  B u r d e t te ,  L u p ine  and South  
F o r k  o f P e t t y  d r a in a g e s  a c c o u n te d  f o r  o n ly  fo u r  e lk .  T he D e e r  and  
O w l d r a in a g e s  e a c h  had o n e  e lk  k i l l e d  in th e m . T h e  e n t ir e  H ow ard  
d r a in a g e  had f iv e  e lk  h a r v e s t e d  f r o m  it ,  p o s s i b l y  r e f l e c t in g  m o v e m e n t  
o f  e lk  out o f th e  a d ja c e n t  L u p in e  and South F o r k  o f P e t t y  d r a in a g e s  
w h ic h  a r e  m o r e  op en . T h e  w e s t  s i d e  of th e  South F o r k  of F i s h  C r e e k  
d r a in a g e  a c c o u n te d  fo r  t h r e e  e lk  (T a b le  2 5).
T h e  l a s t  w e e k  of th e  1970  e i t h e r - s e x  e lk  s e a s o n  p r o d u c e d  
o n ly  fo u r  e lk  o r  6 % of th e  h a r v e s t .  O n ly  a n t le r e d  b u l l  e lk  w e r e  l e g a l  
th e  l a s t  3 w e e k s  of th e  s e a s o n  w h ic h  a c c o u n te d  fo r  3%, 8 %, and 10%, 
r e s p e c t i v e l y ,  o f  th e  s e a s o n a l  h a r v e s t .  M o st  o f  th e  b u l l  e lk  c a m e  fr o m  
th e  B u r d e t te  and H o w a rd  C r e e k  d r a in a g e s  (T a b le  2 5).
D u r in g  th e  e a r l y  b u l l  s e a s o n  o f  1 9 7 1 , 19 b u l l s ,  o r  2 6 % of the  
s e a s o n a l  h a r v e s t ,  w e r e  ta k e n .  S e v e n  o f  th e  b u l l s  w e r e  ta k en  on the  
w e s t  s i d e  of F i s h  C r e e k ,  fo u r  on  th e  u p p e r  w e s t  s i d e  of th e  P e t t y  
C r e e k  d r a in a g e ,  and t h r e e  in  th e  H o w a r d  d r a in a g e .  B u r d e t t e ,  D e e r ,  
and  L u p in e  c r e e k s  e a c h  a c c o u n te d  f o r  o n e  b u l l  e lk .
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Table 25. W eekly elk harvest for the 1970 hunting sea so n .
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Date and Location
Bulls
Spike Branch Unknown Cow Calf
Unknown
EITHER-SEX SEASON
18-25 October 1970
Total
Burdette 0 1 0 4 0 0 5
Cache 0 0 1 0 0 0 1
Deer 1 0 0 2 0 0 3
Graves (Wagon
Mtn. Road) 0 0 0 1 0 0 1
Howard 0 2 0 0 0 0 2
Lion 0 0 0 1 0 0 1
Lupine 0 1 0 2 1 0 4
Owl 1 1 0 0 0 0 2
S. Fk. Fish 1 0 0 0 0 0 1
S. Fk. Petty 1 1 0 3 1 2 8
Thompson 0 1 0 0 0 0 1
Wig 1 0 0 1 1 0 3
Total 32
26 October through 1 November 1970
Burdette 0 0 0 2 0 0 2
Deer 0 1 0 0 0 0 1
Howard 0 1 0 0 0 0 1
Lupine 0 1 0 0 0 0 1
Montana 0 0 0 1 0 0 1
N. Fk. Howard 0 0 0 1 1 0 2
Owl 0 1 0 0 0 0 1
Tepee 0 0 0 2 0 0 2
Thompson 0 0 1 1 0 0 2
Total 13
Percent
52
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I Table 2 5. (continued)
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Date and Location Cow Calf Unknown Total
Spike Branch Unknown
2-8 November 1970
Howard 0 0 0 0 1 0 1
Montana 0 0 0 2 0 0 2
S. Fk. Petty 0 1 0 0 0 0 1
Total 4
ANTLER LESS ELK SEASON ENDS*
9-15 November 1970
Oriole Creek 0 1 0 0 0 0 1
Tepee 0 1 0 0 0 Q 1
Total 2
16-22 November 1970
Burdette 0 1 1 0 0 0 2
Howard 1 1 0 0 0 0 2
Tepee 0 1 0 0 0 0 1
Percent
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Table 2 5. (continued)
Date and Location
Spike
Bulls
Branch Unknown
Cow Calf Unknown Total Percent
23-29 November 1970 
Burdette 1 2 0 0 0 0 3
Eds 0 1 0 0 0 0 1
N. Fk. Howard 1 0 0 0 0 0 1
White 0 0 1 0 0 0 1
Total 6 10
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'' Two other cows killed 18 October-8 November 1970, one in Burdette Creek and one in 
Howard Creek.
Percentage based on 62 confirmed elk kills with date of kill known.
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T h e  e lk  k i l l  d u r in g  th e  f i r s t  w e e k  of th e  e i t h e r - s e x  s e a s o n  
w a s  lo w .  O n ly  13 a n i m a l s ,  o r  17% of the  s e a s o n a l  h a r v e s t ,  w e r e  
r e c o r d e d .  T h e  H y d e  C r e e k  d r a in a g e  h ad  t h r e e  e lk  ta k e n  f r o m  i t  w h i le  
th e  e n t i r e  B u r d e t te  d r a in a g e  had o n ly  one r e p o r t e d  e lk  k i l l .  T w o  e lk  
w e r e  k i l l e d  in  D e e r  C r e e k  d r a in a g e ,  t h r e e  in  H ow ard  d r a in a g e ,  tw o  in  
th e  w e s t  h a l f  o f  th e  G r a v e s  C r e e k  d r a in a g e ,  but n o n e  in  th e  P e t t y  
C r e e k  d r a in a g e .  T w o  e lk  w e r e  ta k en  on th e  w e s t  s i d e  of th e  South  F o r k  
of F i s h  C r e e k  (T a b le  2 6 ).
D u r in g  th e  s e c o n d  w e e k  of th e  1971 s e a s o n ,  th e  n u m b e r  o f e lk  
k i l l e d  i n c r e a s e d  to  16 e lk ,  o r  22% of th e  h a r v e s t .  T h e  B u r d e t te  
d r a in a g e  h ad  f iv e  e lk  k i l l e d  in  i t .  P e t t y  C r e e k  d r a in a g e  - - t h r e e ,  and  
th e  w e s t  h a l f  of th e  G r a v e s  C r e e k  d r a i n a g e - - t w o .  F i v e  e lk  w e r e  ta k e n  
on th e  w e s t  s i d e  of th e  South  F o r k  of F i s h  C r e e k  d r a in a g e  (T a b le  2 6 ) .
T h e  n u m b e r  of a n im a l s  ta k e n  i n c r e a s e d  d u r in g  th e  l a s t  w e e k  
of th e  1971  e i t h e r - s e x  e lk  s e a s o n .  A  h e a v y  s n o w f a l l  s t a r t e d  th e  e lk  
m o v in g  to w a r d  th e  w in t e r  r a n g e ,  and  17 of th e  19 e lk  k i l le d  d u r in g  th is  
w e e k  w e r e  on o r  a d ja c e n t  to  th e  w in t e r  r a n g e .  T h e  a n im a ls  w e r e  m o r e  
v u ln e r a b le  in  th e  op en  d r a in a g e s  w ith o u t  e x t e n s i v e  p a t c h e s  of t im b e r .  
F o u r  e lk  w e r e  ta k e n  in th e  L u p in e  d r a in a g e ,  t h r e e  in  th e  H yde C r e e k  
d r a in a g e ,  n in e  in  th e  B u r d e t te  C r e e k  d r a in a g e  and o n e  in  th e  W ig  
C r e e k  d r a in a g e .  T w o  e lk  w e r e  a l s o  ta k e n  in  th e  a r e a  of th e  S u r v e y o r -  
M on tan a  C r e e k  D iv id e  (T a b le  2 6 ) .
T h e  l a s t  3 w e e k s  of th e  e lk  s e a s o n  ( a n t le r e d  b u l l s  on ly )
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Table 26. W eekly elk h arvest  for the 1971 hunting season .
Bulls
Date and Location Cows
Spike
Calves Unknown Total Percent
Branch
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EARLY BULL SEASON
18-23 September 1971
Irish 
White 
Graves 
S. Fk. Fish  
Lupine
N. Fk. Howard
Howard
Surveyor
Burdette
W. Fk. Petty
Gus
Deer
Cache
Total 19 26
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Table 26. (continued)
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Bulls
Date and Location
Spike Branch Cows Calves Unknown Total Percent
EITHER-SEX SEASON
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17-24 October 1971
Burdette
Graves
Howard
N. Fk. Howard
Montana
Hyde
White
Deer
Total
1
1
1
1
1
1
1
1
1
1
2
2
1
1
3
1
2
13 17
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25-31 October 1971
E. Fk. Petty
Granite
Thompson
Oriole
Eds
Montana 
Graves 
Burdette 
W. Fk. Petty
Total
1
1
1
2
3
1
1
2
1
1
2
2
5
J l
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Bulls
Date and Location
Spike Branch
Cows Calves Unknowui
1-7 November 1971
Surveyor
Lupine
Hyde
Burdette
Wig
Total
8-14 November 1971
2
1
2
2
1
5
1
2
1
ANTLER LESS ELK SEASON ENDS
Total
2
4
3
9
1
19
Percent
26
■D
O Owl 2
CD
Q . 15-21 November 1971
CD
C/i
C/i
Thompson 
Burdette 
W. Fk. Petty  
Total
22-28 November 1971
2
1
1
1
S. Fk. Petty
Percentages based on 74 confirmed elk kills with known date of kill. to-0
1 2 8
a c c o u n t e d  f o r  3%, 5%, and 1% o f  th e  s e a s o n a l  e lk  h a r v e s t ,  r e s p e c t i v e l y .  
R a in  and w a r m  w e a t h e r  m e l t e d  m o s t  of th e  sn o w  at lo w e r  e l e v a t io n s ,  
a l lo w in g  th e  e lk  to  d i s p e r s e .  Snow r e m a in in g  a t th e  h ig h e r  e le v a t io n s  
w a s  c r u s t e d  and h u n te r  s u c c e s s  w a s  v e r y  low  (T a b le  26 ) .
T h e  s e a s o n a l  t r e n d  in e lk  h a r v e s t  v a r i e d  b e tw e e n  the  2 y e a r s  
du e  to  v a r ia t i o n s  in  w e a t h e r  and  th e  h u n tin g  s e a s o n  i t s e l f .  T h e  o p en in g  
w e e k  o f  1 9 7 0  a c c o u n te d  f o r  o v e r  h a lf  o f  the  know n h a r v e s t .  T he  f i r s t  
and s e c o n d  d a y s  of th e  s e a s o n  w e r e  th e  m o s t  p r o d u c t iv e .  H o w e v e r ,  a 
h e a v y  s n o w f a l l  b o o s t e d  h u n te r  s u c c e s s  la t e  in th e  f i r s t  w e e k  and e a r ly  
in  th e  s e c o n d  w e e k .  A  p e r io d  o f w a r m  w e a t h e r  f o l lo w e d ,  m e l t in g  m o s t  
of th e  sn o w  at l o w e r  e l e v a t io n s .  E lk  c o n c e n tr a t e d  on  o r  a d ja c e n t  to  the  
w in t e r  r a n g e  j u s t  a f t e r  a h e a v y  s n o w fa l l .  T h e  e lk  d r i f te d  b a c k  in to  th e  
h e a v i ly  t im b e r e d  d r a in a g e s  u s e d  in la t e  s u m m e r  and e a r l y  f a l l  w h en  
th e  h u n tin g  p r e s s u r e  w a s  s e v e r e  o r  th e  sn o w  m e l t e d .  S o m e  sn o w  a id e d  
th e  h u n te r s  in lo c a t in g  and p u r s u in g  e lk ,  but to o  m u c h  sn o w  l im i t e d  
a c c e s s  to  m u c h  o f  th e  a r e a .  L a te  in  the  s e a s o n ,  fo l lo w in g  a n o th er  
s n o w s t o r m ,  h u n te r s  u s in g  h o r s e s  o r  f o u r - w h e e l  d r iv e  v e h i c l e s  w e r e  
th e  m o s t  s u c c e s s f u l .
T h e  1971 r e g u la r  e lk  h u n tin g  s e a s o n  w a s  a f f e c te d  b y  the  6 - d a y  
e a r l y  b u l l  s e a s o n .  M o st  o f the  b u l l s  w e r e  ta k e n  on th e  f i r s t  d a y  of the  
e a r l y  s e a s o n ,  th e n  e lk  u s in g  th e  a r e a s  a r o u n d  th e  o ld  b u rn s  m o v e d  to  
th e  d e n s e l y  t im b e r e d  d r a in a g e s  and  s t a y e d  t h e r e .  W hen th e  e i t h e r - s e x  
s e a s o n  o p e n e d  a m o n th  l a t e r ,  e lk  w e r e  not u s in g  th e  a r e a s  on the
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
129
f r i n g e s  o f the  l a r g e  b u r n s  a s  m u c h  a s  in 1 9 7 0 . B u r d e t te ,  L u p in e ,  and  
th e  Sou th  F o r k  o f  P e t t y  d r a in a g e s  a c c o u n te d  f o r  o v e r  h a lf  o f  th e  f i r s t  
w e e k ' s  h a r v e s t  in  1 9 7 0 ,  but o n ly  t h r e e  e lk  w e r e  ta k en  t h e r e  b y  th e  end  
of th e  f i r s t  w e e k  of th e  1971 e i t h e r - s e x  s e a s o n .  O nly  one  know n e lk  
w a s  ta k e n  f r o m  th e  South F o r k  o f P e t t y  C r e e k .  M o st  o f th e  e lk  ta k e n  
in  th e  L u p in e  and B u r d e t te  d r a in a g e s  w e r e  k i l le d  fo l lo w in g  a  h e a v y  
sn o w  at th e  end o f O c to b e r .  T h e  e lk  h a r v e s t  b e a r s  out an  e a r l i e r  c o n ­
te n t io n  th a t  e lk  w e r e  not u s in g  th is  p a r t i c u la r  a r e a  d u r in g  th e  s u m m e r  
and e a r l y  f a l l  of 1971 a s  m u c h  a s  in  th e  p r e v io u s  y e a r  (T a b le s  2 5 and  
2 6 ) .
T a b le  2 7 i s  a  s u m m a r y  of th e  e lk  h a r v e s t  f o r  1970  and 1971  
b y  d r a in a g e .  T h e r e  a r e  s o m e  d i s t in c t  c h a n g e s  in  th e  d i s tr ib u t io n  o f  
th e  e lk  h a r v e s t  b e t w e e n  th e  2 y e a r s .  T h e  h a r v e s t  d e c r e a s e d  f r o m  1970  
to  1971 in  th e  South  F o r k  o f P e t t y  C r e e k ,  T e p e e  C r e e k  (H ow ard  
d r a in a g e ) ,  and th e  m a in  H o w a rd  C r e e k  d r a in a g e ;  t h e r e  w a s  an i n c r e a s e  
in  th e  e lk  k i l l  in  th e  a d ja c e n t  w e s t e r n  h a l f  o f th e  G r a v e s  C r e e k  d r a in a g e .  
T h e  e lk  h a r v e s t  i n c r e a s e d  in  th e  H y d e , B u r d e t te  and W e s t  F o r k  of P e t t y  
d r a in a g e s  but d r o p p e d  o ff  in th e  O w l, W ig , L io n  and D e e r  C r e e k  
d r a i n a g e s .  L u p in e ,  th e  N o r th  F o r k  o f  H o w a rd , and E d s  c r e e k s  did not  
r e f l e c t  a n y  c h a n g e s .  On th e  w e s t  s i d e  o f  F i s h  C r e e k ,  th e  e lk  h a r v e s t  
i n c r e a s e d  in  th e  I r i s h ,  S u r v e y o r ,  T h o m p s o n  and  W h ite  C r e e k  d r a in a g e s  
but r e m a in e d  c o n s ta n t  in  th e  M on tan a , C a c h e  and O r io le  d r a in a g e s  
(T a b le  2 7).
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Table 27. Simimary of the elk harvest  in the study area for 1970 and 1971.
Location
Spike Br. Bull Unlcnown Cow Calf Unknown Total Total
1970 1971 1970 1971 1970 1971 1970 1971 1970 1971 1970 1971 1970 % 1971 %
Burdette 1 2 4 3 1 0 7 8 0 1 0 3 13 19 17 23
Cache 0 0 0 1 1 0 0 0 0 0 0 0 1 1 1 1
Deer 1 1 1 1 0 0 2 1 0 0 1 0 5 8 3 4
E. Fk. Petty 0 0 0 0 0 0 0 1 0 0 • 0 0 0 0 1 1
Eds 0 0 1 , 1 0 0 0 0 0 0 0 0 1 1 1 1
Granite 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1
Graves (W) 0 1 0 2 0 0 1 2 0 0 0 0 1 1 5 7
Gus 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1
Howard 1 1 4 1 0 0 1 1 1 0 0 0 7 10 3 4
Hyde 0 1 0 0 0 0 0 2 0 3 0 0 0 0 6 8
Irish 0 1 0 3 0 0 0 0 0 0 0 0 0 0 4 6
Lion 0 0 0 0 0 0 1 0 0 0 0 0 1 1 0 0
Lupine 0 0 2 3 0 0 2 2 1 0 0 0 5 8 5 7
Montana 0 0 0 1 0 0 3 1 0 1 0 0 3 5 3 4
N. Fk. Howard 1 0 0 2 0 0 1 1 1 0 0 0 3 5 3 4
Oriole 0 0 1 0 0 0 0 1 0 0 0 0 1 1 1 1
Owl 1 0 2 2 0 0 0 0 0 0 0 0 3 5 2 3
S. Fk. Fish 1 0 0 1 0 0 0 0 0 0 0 0 1 1 1 1
S. Fk. Petty 1 1 2 0 0 0 3 0 1 0 2 0 9 13 1 1
Surveyor 0 0 0 1 0 0 0 2 0 0 0 0 0 0 3 4
Tepee 0 0 2 0 0 0 2 0 0 0 0 0 4 6 0 0
Thompson 0 1 1 2 1 0 1 1 0 0 0 0 3 5 4 6
W. Fk. Petty 0 1 0 4 0 0 0 0 0 0 2 0 2 3 5 7
White 0 0 0 1 1 0 0 1 0 0 0 0 1 1 2 3
Wig 1 0 0 0 0 0 1 1 1 0 0 0 3 . 5 1 1
Total 8 10 20 31 4 0 25 25 5 5 6 3 67 100 74 100
1 3 1
T h e  e lk  h a r v e s t  r e f l e c t e d  the  c h a n g e  in e lk  d is tr ib u t io n  f r o m  
1970  to  1 9 7 1 . T h e  e a r l y  b u l l  s e a s o n  in f lu e n c e d  th e  h a r v e s t  d u r in g  th e  
f o l lo w in g  e i t h e r - s e x  s e a s o n  but t h e r e  w e r e  f e w e r  e lk  in the  South  F o r k  
of P e t t y ,  u p p er  B u r d e t t e ,  u p p er  L u p in e ,  m a in  H o w ard  and T e p e e  
d r a in a g e s  d u r in g  th e  s u m m e r  and e a r l y  f a l l  o f  1971 th an  in  1 9 7 0 . T he  
h a r v e s t  d a ta  su p p o r t  th e  c o n te n t io n  that t h e r e  w e r e  f e w e r  e lk  in th e  
W l g - D e e r  C r e e k  a r e a  and m o r e  in th e  W e s t  F o r k  of P e t t y - E d s  C r e e k  
a r e a .  T h e  i n c r e a s e d  h a r v e s t  on th e  w e s t  s i d e  of th e  South F o r k  of 
F i s h  C r e e k  w a s  d u e , in  p a r t ,  to  th e  e a r l y  b u l l  s e a s o n .  A l s o ,  th e  
h a r v e s t  da ta  fo r  that a r e a  w e r e  m o r e  a c c u r a t e  in  1 9 7 1 . A n y  r e a l  
c h a n g e s  in  e lk  d i s t r ib u t io n  to w a r d  th e  w e s t  s i d e  of th e  South F o r k  can  
not b e  d e t e c t e d  b y  th e  h a r v e s t  d ata .
P o p u la t io n  S t r u c t u r e ,  S iz e  and T r e n d s
F r o m  th e  h a r v e s t  d a ta , it  i s  p o s s i b l e  to  ob ta in  s o m e  id e a  of  
th e  p o p u la t io n  s t r u c t u r e ,  s i z e  and t r e n d s .  T h e  m eth o d  u s e d  fo r  a g in g  
e lk  w a s  not r e f in e d  and th e  s a m p le  w a s  to o  l im i t e d  f o r  u s e  in a l i f e  
t a b le .
T he  1070  h a r v e s t  w a s  c o m p o s e d  of 47% b u l l s ,  45% c o w s  and  
c a l v e s ,  and 8 % u n c l a s s i f i e d  e lk .  In 1 9 7 1 , th e  h a r v e s t  w a s  55% b u l l s ,  
41% c o w s  and c a l v e s ,  and 4% u n c l a s s i f i e d  e lk  (T a b le  24 ) .
A n e s t i m a t e  of a g e  w a s  o b ta in e d  f r o m  50 e lk  k i l l e d  in  1 9 7 0 .  
C l a s s i f i e d  b y  a g e ,  10% w e r e  c a l v e s ,  20% w e r e  y e a r l i n g s ,  22% w e r e
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2 . 5  y e a r s  o ld ,  42% w e r e  p r i m e ,  and 6 % w e r e  o ld . T h e r e  w a s  a 
d is p r o p o r t io n a t e  n u m b e r  of b u l l s  in th e  y e a r l in g  and old  c l a s s e s  of the  
h a r v e s t  c o m p a r e d  to  c o w s .  T h e  y e a r l in g  b u l l s  c o m p o s e d  16% o f the  
e lk  th a t  w e r e  a g e d  w h i le  th e  y e a r l in g  c o w s  a c c o u n te d  fo r  o n ly  4%. Old  
b u l l s  m a d e  up 6 % of th e  h a r v e s t  but o ld  c o w s  w e r e  not r e p r e s e n t e d .
B u l l  e lk ,  2 .  5 - 8 .  5 y e a r s  of a g e ,  m a d e  up 28% of the  a g e d  h a r v e s t  w h i le  
th e  c o w s  a g e d  a s  p r i m e  c o m p o s e d  36% (T a b le  28 ).
E s t i m a t e s  of a g e  w e r e  m a d e  on 46 of the 74 e lk  ta k en  d u r in g  
th e  1971 h u n tin g  s e a s o n .  C l a s s i f i e d  b y  a g e ,  11% w e r e  c a l v e s ,  26% 
w e r e  y e a r l i n g s ,  13% w e r e  2 . 5 y e a r s  o ld ,  50% w e r e  p r im e  a n im a l s ,  
and 2% (one  c o w ) w e r e  o ld  a n i m a l s .  O ne b u l l ,  1 5 - 2 0  y e a r s  o f a g e ,  
d ie d  d u r in g  th e  w in t e r  (T a b le  2 9).
T h e  1971 e lk  h a r v e s t  w a s  c h a r a c t e r i z e d  b y  a g r e a t e r  h a r v e s t  
o f b u l l s  than c o w s .  Y e a r l in g  b u l l s  m a d e  up 24% of th e  e lk  that w e r e  
a g e d ,  but y e a r l in g  c o w s  c o m p r i s e d  o n ly  2%. P r i m e  b u l ls  m a d e  up 46% 
of th e  a g e d  e lk  w h i le  p r i m e  c o w s  m a d e  up 24% (T a b le  2 9).
H un ter  p r e f e r e n c e ,  v a r ia t io n s  in th e  h u ntin g  s e a s o n ,  the  
d i f f e r in g  v u ln e r a b i l i t y  of s e g m e n t s  o f th e  p o p u la t io n ,  and the  la r g e  
n u m b e r  of u n a g ed  e lk  in  th e  h a r v e s t ,  l im i t e d  th e  v a lu e  of h a r v e s t  data  
f o r  p r o d u c in g  an  a c c u r a t e  p i c t u r e  o f th e  p o p u la t io n  s t r u c t u r e  in  the  
s t u d y  a r e a .
In 1 9 7 0 ,  20% of th e  a g e d  h a r v e s t  w a s  y e a r l in g s  and 22% w a s  
m a d e  up o f 2 . 5  y e a r  o ld s .  In 1 9 7 1 ,  24% of th e  a n im a l s  a g ed  w e r e
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T a b l e  2 8 .  S e x  and a g e  c l a s s i f i c a t i o n  of the  1970  e lk  h a r v e s t .
A g e
B u l l s C o w s U n c la s s . T o ta l
N o . %* N o. N o. % N o. %*
. 5 2 4 3 6 0 5 1 0
1. 5 8  16 2 4 0 - 1 0 2 0
2 .  5 4 8 7 14 0 — 1 1 2 2
P r i m e 1 0  2 0 1 1 2 2 0 - 2 1 42
O ld 3 6 0 0 0 - 3 6
T o ta l  c l a s s i f i e d 2 7 54 23 46 0 - 50 1 0 0
U n c l a s s i f i e d 7 5 5 17
T o ta l 34 28 5 67
^ P e r c e n t a g e  b a s e d  on 50 e lk  c l a s s i f i e d  b y  s e x  and a g e .
T a b le  2 9. S e x  and  a g e  c l a s s i f i c a t i o n  of th e  1971 e lk  h a r v e s t .
A g e
B u l l s C o w s U n c l a s s , T o ta l
N o . %* N o. N o. % N o.
. 5 1 2 0 0 4 _ 5 1 1
1. 5 10 24 1 2 0 - 1 1 24
2 . 5 4 10 2 5 0 — 6 13
P r i m e 15 36 8 19 0 - 23 50
O ld 0  0 1 2 0 - 1 2
T o ta l  c l a s s i f i e d 30 72 1 2 28 4 - 46 1 0 0
U n c l a s s i f i e d 1 2 13 3 28
T o ta l 42 25 7 74
*
§
P e r c e n t a g e s  b a s e d  on  42 e lk  c l a s s i f i e d  b y  s e x  and a g e .  
P e r c e n t a g e s  b a s e d  on 46  a g e - c l a s s i f i e d  a n im a l s .
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y e a r l i n g s  and  13% w e r e  2 . 5 y e a r s  o ld . A bout 50% of the  a g e d  h a r v e s t  
e a c h  y e a r  w e r e  e lk  in  t h e i r  p r im e .  T h e r e  w e r e  a few  c a lv e s  and  
f e w e r  o ld  a n im a l s  { T a b le s  2 8  and 2 9).
T h e  a g e  s t r u c t u r e  o f  th e  h a r v e s t  fo r  th e  s tu d y  a r e a  i s  s i m i l a r  
to  th e  a g e  s t r u c t u r e  o f the  1970  e lk  h a r v e s t  f r o m  th e  L o c h s a  d r a in a g e  
of Id aho . In th e  L o c h s a ,  3% of the  h a r v e s t  w e r e  c a l v e s ,  28% w e r e  
y e a r l i n g s ,  13% w e r e  2 . 5  y e a r s  o ld , 47% w e r e  p r im e  (3. 5 - 8 .  5 y e a r s ) ,  
and 4% w e r e  o ld . T h e  m e a n  a g e  e x c lu d in g  c a lv e s  w a s  3 .2  and 4. 0 
y e a r s  o ld , r e s p e c t i v e l y ,  fo r  b u l l s  and c o w s  ( L e e g e  and H ic k e y  1 9 7 1 ) .
H o w e v e r ,  th e  a g e  s t r u c t u r e  of e lk  tr a p p e d  in th e  L o c h s a  
d r a in a g e  d u r in g  th e  1 9 7 0 -1 9 7 1  w in te r  w a s  13% c a l v e s ,  36% y e a r l i n g s ,  
12% 2 . 5 y e a r s  o ld , 26% p r i m e  a n im a l s ,  and 14% old  (a l l  c o w s  9. 5 -  
2 0 .  5 y e a r s  o ld ) .  S in c e  m o s t  m a tu r e  b u l l s  w e r e  r e l e a s e d  f r o m  th e  
t r a p s  u n a g ed , th e  d ata  fo r  a l l  e lk  w e r e  b ia s e d  in  fa v o r  of th e  y o u n g e r  
a n i m a l s .  T he m e a n  a g e ,  e x c lu d in g  c a l v e s ,  fo r  cow  e lk  w a s  4 . 9 y e a r s .  
E i t h e r  h a r v e s t  o r  tr a p p in g  d a ta  f o r  th e  L o c h s a  e lk  h e r d  do not ref lec t ,  
th e  a g e  s t r u c t u r e  of th e  p o p u la t io n .  H unting m o r t a l i t y  w a s  g r e a t e s t  on 
e lk  in  th e  1. 5 - 5 .  5 a g e  c l a s s e s .  M o r ta l i t y  f r o m  h u n tin g  w a s  lo w  on  
o ld e r  a n i m a l s ,  r e s u l t in g  in  a p o s t -h u n t in g  s e a s o n  p o p u la t io n  c o m p o s e d  
o f  a  l a r g e  p r o p o r t io n  o f th e  e lk  in  th e  0. 5 , 1 . 5  and 8 . 5+ y e a r  c l a s s e s  
( L e e g e  and  H ic k e y  1 9 71 ) .
T h e  e lk  h e r d  in  th e  South F o r k  of F i s h  C r e e k  d r a in a g e  m a y  b e  
s i m i l a r  to  th e  L o c h s a  h e r d  w h ic h  h a s  a l a r g e  s e g m e n t  o f  th e  cow
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p o p u la t io n  c l a s s e d  a s  I m m a tu r e  o r  o ld e r  a n im a l s .  H o w e v e r ,  th e  
b e t t e r  p r o d u c t iv i t y  o f th e  e lk  p o p u la t io n  in  th e  s tu d y  a r e a  and the  
s m a l l e r  r a t io s  o f  b u l l s  to  c o w s  in  th e  p o s t -h u n t in g  s e a s o n  p o p u la t io n  
in d ic a t e  a r e l a t i v e l y  y o u n g e r  and l a r g e r  cow  s e g m e n t  than in  th e  
L o c h s a  h e r d  (T a b le  30 ).
T a b le s  31 and 32 s u m m a r i z e  the  p r e -  and p o s t -h u n t in g  s e a s o n  
p o p u la t io n  r a t io s  and h a r v e s t  r a t io s  fo r  1 9 7 0 -1 9 7 1  and 1 9 7 1 - 1 9 7 2 .  T he  
f i g u r e s  sh o w  a s e a s o n a l  tr e n d  in  th e  p o p u la t io n  s t r u c t u r e .  T he n u m b e r  
of y e a r l in g  b u l l s  p e r  1 0 0  o ld e r  b u l l s  in c r e a s e d  a f t e r  hunting  a s  a r e s u l t  
of a g r e a t e r  p r o p o r t io n  o f the  b u l l  h a r v e s t  b e in g  c o m p o s e d  of o ld e r  
b u l l s .  T h e  r a t io  of b r a n c h  a n t le r e d  b u l l s  to  c o w s  d e c r e a s e d  fo l lo w in g  
h u n tin g . A  g r e a t e r  p r o p o r t io n  of the  m a tu r e  b u l l  p o p u la t io n  w a s  k i l l e d  
c o m p a r e d  t o  th e  m a tu r e  cow  p o p u la t io n .
T h e  r a t io s  o f y e a r l in g  b u l l s  to  c o w s  and c a l v e s  to  c o w s  did  
not i n c r e a s e  a f t e r  h u ntin g  s e a s o n  a s  th e  h a r v e s t  f i g u r e s  in d ic a te .  T h e  
h a r v e s t  f i g u r e s  on s p ik e  b u l l s  and c a lv e s  w e r e  th e  m o s t  a c c u r a t e .  Tlie  
u n c l a s s i f i e d  e lk  in  the  h a r v e s t  f i g u r e s  of T a b le s  2 5 and 2 9 w e r e  e i t h e r  
y e a r l in g  c o w s ,  p r i m e ,  o r  o ld  a n i m a l s .  T h e  r e a l  h a r v e s t  f i g u r e s  
sh o u ld  h a v e  p r o d u c e d  lo w e r  h a r v e s t  r a t i o s  fo r  c a lv e s  and y e a r l in g  
b u l l s  to  c o w s  and h ig h e r  p o s t - s e a s o n  r a t i o s .  T h is  did not o c c u r .  
A p p a r e n t ly ,  s p ik e  b u l l s  and c a lv e s  w e r e  u n d e r r e p r e s e n t e d  in th e  p o s t ­
s e a s o n  c o u n t .
B u l l  e lk  s e e m e d  h a r d e r  to  l o c a t e  on th e  w in t e r in g  a r e a s .  
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Table 30. A comparison of the age and sex structure of the post-hunting elk populations in the 
study area and in the Lochsa drainage of Idaho.
CD
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CD
Spike bulLbranch bull Spike bull;cow Branch bull;cow All bull; cow Calf;cow
Study area 
1970-1971 71;100 6 ; 100 8:100 17:100 36:100
Cp.
Study area 
1971-1972 88:100 9:100 10:100 20:100 44:100
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Lochsa, Idaho 
1970-1971* 102:100 15:100 15:100 30:100 21:100
(/>(/)
'■'From Leege and Hickey (1971).
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Table 31. P re-  and post-hunting season population ratios and harvest ratios for the elk population 
in the study area, 1970-1971.
1970-1971 Spike bulltbranch bull Spike bull : cow Branch bull: cow All bull: cow Calf:cow
Before hunting 35:100 12:100 34:100 46:100 45:100
Harvest ratio 33:100 32:100 96:100 128:100 20:100
After hunting 71:100 6:100 8:100 17:100 36:100
Table 32. P re- and post-hunting season population ratios and harvest ratios for the elk population
in the study area, 1971-1972.
1971-1972 Spike bull;branch bull Spike bull:cow Branch bull: cow All buU:cow Calf: cow
Before hunting 21:100 8:100 36:100 45:100 46:100
Harvest ratio 32:100 40:100 124:100 164:100 20:100
After hunting 88:100 9:100 10:100 20:100 44:100
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p r e f e r r i n g  th e  t im b e r e d  f r i n g e s  of the  c r i t i c a l  w in t e r  r a n g e .  T he low  
r a t i o s  f o r  s p ik e s  and m a t u r e  b u l l s  in d ic a te  that b o th  m a y  h a v e  b e e n  
u n d e r r e p r e s e n t e d  in  r e la t io n  to  th e  to ta l  e lk  p o p u la t io n . S o m e  s p ik e  
b u l l s  d id  not d e v e lo p  th e  l ig h t e r  c o lo r e d  c o a t  c h a r a c t e r i s t i c  of b u l l  e lk  
and p r o b a b ly  w e r e  c l a s s i f i e d  a s  c o w s  w h en  c o u n ted  f r o m  th e  a i r .  A  
g r e a t e r  p r o p o r t io n  of th e  s p ik e  b u l l s  w e r e  p r o b a b ly  p la c e d  in th e  
u n c l a s s i f i e d  c l a s s  w h e n  a m o n g  a l a r g e ,  s c a t t e r e d ,  o r  m o v in g  grou p  of 
e lk  th a t  w a s  c o u n te d  f r o m  th e  a i r .  E i th e r  r e a s o n  w ou ld  e x p la in  th e  
u n u s u a l ly  low  s p ik e  b u l l : c o w  r a t i o s .
S in c e  th e  c a l f ; c o w  r a t io s  w e r e  d e r iv e d  f i 'o m  a l l  c o w s  and  
c a l v e s  c o u n te d  f r o m  D e c e m b e r  th r o u g h  M ay, th e  e f f e c t  of c a l f  w in t e r  
m o r t a l i t y  w a s  m i n i m iz e d  in  th e  r e s u l t in g  r a t i o s .  T h e  drop  in th e  p o s t ­
s e a s o n  c a l f : c o w  r a t i o s  c a n  b e  e x p la in e d  due to  e r r o r  in c l a s s i f y i n g  
c o w s  and  c a l v e s ,  and b y  th e  l a r g e  n u m b e r  o f u n id e n t i f ie d  e lk  o b s e r v e d  
d u r in g  t h o s e  t im e  p e r io d s .  B o y d  (1 9 7 0 ) ,  d i s c u s s i n g  p o s t -h u n t in g  
s e a s o n  e lk  c o u n ts ,  s u g g e s t e d  th a t c a lv e s  and c o w s  m ig h t  b e  c o n fu s e d  
in  c o u n ts  m a d e  d u r in g  and a f t e r  D e c e m b e r .  M o st  e lk  in  th e  u n c l a s ­
s i f i e d  c a t e g o r y  w e r e  c o w s  and c a l v e s ,  p la c e d  t h e r e  b e c a u s e  I co u ld  not  
c l e a r l y  id e n t i fy  t h e m  f r o m  t h e  a i r .  C a lv e s  c o u ld  be  c l e a r l y  d i s t i n ­
g u is h e d  f r o m  c o w s  d u r in g  S e p t e m b e r  c o u n t s .
In 1 9 7 1 ,  th e  d i s p r o p o r t io n a t e  h a r v e s t  of b u l l s  c o m p a i  ed  to  
c o w s ,  p a r t i c u la r ly  a s  a r e s u l t  o f  th e  e a r l y  b u l l  s e a s o n ,  had no  
i m m e d ia t e  n e g a t iv e  e f f e c t  on th e  e lk  p o p u la t io n .  H o w e v e r ,  if ih e  b u l l
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s e g m e n t  o f  th e  p o p u la t io n  w e r e  c o n t in u a l ly  e x p lo i t e d ,  t h e r e  w o u ld  b e  
fe w  tr o p h y  b u l l s .  B y  c o m p a r i s o n ,  th e  cow  p o p u la t io n  a p p e a r s  to  b e  
o n ly  m o d e s t l y  h a r v e s t e d .  T h e  c o w  s e g m e n t  of the p o p u la t io n  i s  
r e l a t i v e l y  l a r g e  and  m o d e r a t e l y  p r o d u c t iv e  w h en  c o m p a r e d  to  o th e r  
e lk  h e r d s  (T a b le  33 ).
If th e  d i f f e r e n t ia l  h a r v e s t  b e tw e e n  b u l ls  and c o w s  c o n t in u e s ,  
a  s i t u a t io n  co u ld  d e v e lo p  s i m i l a r  to  that of th e  e lk  of th e  W h ite  R iv e r  
P la t e a u ,  C o lo r a d o .  T h e  h a r v e s t  of th e  b u l l  p o p u la t io n  in c r e a s e d  w h i le  
th e  co w  h a r v e s t  w a s  l im i t e d .  I n i t ia l ly  th is  r e s u l t e d  in i n c r e a s e d  p r o ­
d u c t iv i ty  and  t o ta l  e lk  n u m b e r s .  H o w e v e r ,  a s ig n i f i c a n t  drop  in th e  
p r e - h u n t in g  s e a s o n  b u l l :c o w  r a t io ,  a c c o m p a n ie d  b y  a drop  in  the  
c a l f : c o w  r a t io ,  w a s  n o te d  b e tw e e n  196 0  and 1965  (B o y d  1 9 7 0 ) .  A p p a r ­
e n t ly  m a t u r e  b u l l s  w e r e  r e d u c e d  to  l e v e l s  to o  low  to  p r o v id e  a d e q u a te  
b r e e d in g  s t o c k .  Y e a r l in g  b u l l s ,  a lth o u g h  s e x u a l l y  m a t u r e ,  m a y  not  
h a v e  b e e n  a b le  to  a d e q u a te ly  s e r v i c e  th e  a v a i la b le  c o w s .  T h e cow  
p o p u la t io n  m a y  h a v e  d e v e lo p e d  a  h ig h e r  p r o p o r t io n  of s e x u a l l y  
im m a t u r e  o r  o ld  c o w s ,  not c o n tr ib u t in g  to  c a l f  p r o d u c t io n ,  le a d in g  to  
l o w e r  p r o d u c t iv i ty .
A  h e a l th y ,  p r o d u c t iv e  p o p u la t io n  i s  d e s i r a b l e  but th e  p r e s e n c e  
o f  t r o p h y  c l a s s  b u l l s  i s  a l s o  d e s i r a b l e .  O n e  b u l l  ta k en  n e a r  L u p in e  
C r e e k  in  1 9 7 0  m a d e  th e  c u r r e n t  B o o n e  and C r o c k e t  l i s t  and a n o th e r  
f r o m  L u p in e  C r e e k  w a s  j u s t  b e lo w  th e  m in im u m  s c o r e ;  both  w e r e  o ld  
a n i m a l s .  A  l a r g e  n u m b e r  o f  th e  m a tu r e  b u l l s  in  th e  h a r v e s t  had s i x
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T a b le  3 3 .  W in te r  p o p u la t io n  r a t io s  o f e lk  h e r d s  in  M ontana, Idaho, 
and  C o lo r a d o .
Cow
M on tan a
C a lf R an ge B u l l
Stu dy  a r e a  1955
Stu dy  a r e a  1 9 7 0 -1 9 7 2
B i t t e r r o o t
F la th e a d
G a lla t in
G r a v e l ly  R a n g e
L i t t le  B e l t s
M is s o u r i  B r e a k s
Sun R i v e r
O th e r  a r e a s
100
100
100
ICO
100
100
1 0 0
100
1 0 0
41
39
54
25
30 
61 
54 
53
31
3 6 -4 4
4 3 - 7 3
1 8 -3 1
2 4 - 3 5  
5 8 -6 5  
5 1 - 5 8  
4 7 - 6 0
2 5 - 4 0
18
Id aho
L o c h s a  R iv e r 100 21 10
C o lo r a d o
W h ite  R iv e r  P la t e a u 100 71 6 1 -9 2 14
F r o m :  R o g n ru d  and J a n s o n  (1 9 7 1 ) ,  R ogn ru d  and H a rtk o rn
(1 9 6 5 a ) ,  L e e g e  and H ic k e y  (1 9 7 1 ) ,  and B o y d  (1 9 7 0 ) .
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and  s e v e n  p o in t  r a c k s ;  at l e a s t  12 of 24 in  1970  and 22 of 31 in  1 9 7 1 .
I do not b e l i e v e  th a t  th e  b u l l  p o p u la t io n  c a n  s u s t a in  s u c h  h e a v y  
p r e s s u r e  o v e r  t i m e  and s t i l l  p r o v id e  th e  o p p o rtu n ity  fo r  h u n te r s  to  
ta k e  t r o p h y - c l a s s  e lk .
A n  a c c u r a t e  e s t i m a t e  o f th e  e lk  p o p u la t io n  in  th e  s tu d y  a r e a  
w a s  n o t  p o s s i b l e .  T h e  b e s t  1 9 7 0 -1 9 7 1  p o s t -h u n t in g  s e a s o n  count w a s  
151 e lk  in  A p r i l .  T h e  h ig h e s t  count d u r in g  1 9 7 1 -1 9 7 2  w a s  133 ta k en  in 
D e c e m b e r .  B y  ta k in g  th e  h ig h e s t  n u m b e r  of a n im a ls  cou n ted  on the  
s e p a r a t e  w in t e r  r a n g e s  in 197 1 , I e s t i m a t e d  th at 2 00 e lk  w e r e  
w in t e r in g  in  th e  South F o r k  of F i s h  C r e e k  d r a in a g e  and p e r h a p s  50 
w in t e r in g  in  th e  a r e a  b e tw e e n  th e  W e s t  and th e  South  F o r k s  o f F e t t y  
C r e e k  in  1 9 7 0  and 1 9 7 1 .
U s in g  a  te c h n iq u e  r e p o r te d  b y  B o yd  (1 9 7 0 ) ,  p r e -h u n t in g  
s e a s o n  p o p u la t io n s  w e r e  e s t i m a t e d  f r o m  th e  h a r v e s t  d a ta  (T a b le  34). 
T h e  e s t i m a t e  o f 202 e lk  f o r  1 9 7 0 ,  p r io r  to  hu ntin g , is  in a c c u r a t e  s i n c e  
th e  b e s t  p o s t - s e a s o n  c o u n t  and  th e  known h a r v e s t  a c c o u n t  fo r  at l e a s t  
221  e lk .  T h e  e s t i m a t e  of 2 96 e lk  f o r  th e  1971 p r e -h u n t in g  s e a s o n  
p o p u la t io n  a p p e a r s  to  b e  m o r e  r e a l i s t i c  s i n c e  i t  m o r e  n e a r ly  a g r e e s  
w ith  th e  e s t i m a t e  d e r iv e d  f r o m  c o u n ts  on  th e  w in t e r  r a n g e .  T h e  
m e th o d  i s  b a s e d  on a c c u r a t e  e s t i m a t e s  o f th e  f r a c t io n s  of the p r e -  and  
p o s t - h u n t in g  s e a s o n  p o p u la t io n s  th at th e  b u l l s  c o m p r i s e ,  and an  
a c c u r a t e  e s t i m a t e  o f  th e  t o t a l  h a r v e s t .
T h e  197 0  h a r v e s t  f i g u r e s  a r e  m i n i m a l .  W h ile  the p r o p o r t io n s
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T a b le  3 4 .  P r o j e c t e d  p o p u la t io n  e s t i m a t e s  fo r  th e  s tu d y  a r e a ,  1 9 7 0 -  
1 9 7 1 , u s in g  th e  B o w d en  F o r m u la  r e p o r t e d  b y  B oyd  (1970).
B u ll B u ll B u l l T o ta l
k i l l*
P r e - h u n t in g  
8  e a s  on 
p o p u la t io n  
p r o je c t io n
Y e a r f r a c t io n
p r e - s e a s o n
f r a c t io n
p o s t - s e a s o n
f i 'a c t io n  in  
to ta l  k i l l
1970 .2 4 0 . 1 1 0 . 486 70 2 0 2
1971 .2 3 5 . 125 .5 5 3 76 296
* T o ta l  k i l l  in c lu d e s  a l l  know n h u ntin g  and p o s t -h u n t in g  s e a s o n
m o r t a l i t i e s .
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m a y  b e  f a i r l y  a c c u r a t e ,  th e  to ta l  n u m b e r  o f e lk  ta k en  w a s  g r e a t e r  
th a n  r e p o r t e d  h e r e .  T h e  1971 h a r v e s t  f i g u r e s  a r e  f a i r l y  a c c u r a t e .  
T h e r e f o r e ,  the  c a lc u la t io n  of the  1971 p r e -h u n t in g  s e a s o n  p o p u la t io n  
s e e m s  m o r e  r e a l i s t i c .  A n  e s t i m a t e  of about 2 50 e lk  w in t e r in g  in  the  
s tu d y  a r e a  (to  in c lu d e  a l l  of the  South F o r k  of F i s h  C r e e k  and th e  P e t t y  
C r e e k  d r a in a g e  f r o m  th e  W e s t  F o r k  of P e t t y  C r e e k  to  th e  Soutli F o r k  
of P e t t y  C r e e k )  s e e m s  r e a s o n a b le  fo r  th e  w in te r  of 1 9 7 1 -1 9 7 2  (T a b le  
3 4 ) .
S in c e  an  a c c u r a t e  e s t im a t io n  of p o p u la t io n  s i z e  i s  an  e lu s i v e  
g o a l ,  t r e n d s  in p o p u la t io n  s i z e ,  c o m p o s i t io n ,  o r  h a r v e s t  a r e  o ften  
b e t t e r  m e a s u r e s  of p o p u la t io n  d y n a m ic s  o v e r  t i m e .  To b e  e f f e c t iv e ,  
p r e -  o r  p o s t - h u n t in g  s e a s o n  tr e n d  c o u n ts  sh o u ld  b e  m a d e  un der  th e  
s a m e  c o n d it io n s  and  c i r c u m s t a n c e s .  T r e n d s  b a s e d  on h a r v e s t  data  
m u s t  b e  c o m p a r e d  on th e  b a s i s  of s i m i l a r  m e th o d s  of c o l l e c t io n  and  
h u n tin g  s e a s o n  r e g u la t i o n s .  T a b le  35 i s  a s u m m a r y  of c o m p a r a b le  e lk  
h a r v e s t  data  f r o m  c h e c k in g  s t a t i o n s  arou n d  the  s tu d y  a r e a  fo r  1963 ,  
1 9 7 0 , and  1 9 7 1 . U n fo r tu n a te ly ,  t h e r e  w a s  s o m e  v a r ia t io n  in th e  le n g th  
of s e a s o n s  and th e  in t e n s i t y  of th e  s a m p l in g  by  c h e c k  s t a t i o n s .  T he  
d a ta  in d ic a t e  a g e n e r a l  d e c l in in g  t r e n d  in  th e  e lk  h a r v e s t  f r o m  1963  to  
1971 f o r  th e  e n t i r e  a r e a .  T h e  h a r v e s t  in th e  s tu d y  a r e a  i n c r e a s e d  
f r o m  16 in  1961 to  33 in  1 9 7 0 , but d r o p p e d  to  16 in  1 9 7 1 . E lk  fr o m  the  
a r e a  b e t w e e n  th e  W ig  and L u p in e  d r a in a g e s  that c o m p r i s e  th e  m ajo i-  
w i n t e r  r a n g e  i n c r e a s e d  f r o m  6  in  1963  to  16 in  1 970  and d ro p p ed  to  11
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T a b le  3 5 .  S u m m a r y  of e lk  h a r v e s t  data  f r o m  the  LjoIo, F i s h ,  and  
P e t t y  c r e e k s '  c h e c k in g  s t a t io n s .
196 3* 1970 1971
N u m b e r  of h u n te r s - 2 . 8 3 9 3. 137
E lk  f r o m  s tu d y  a r e a I 6 / 4 4 S 3 3 /2 6 1 6 /1 8
E lk  f r o m  L u p in e -W ig  C r e e k 6 / 5 1 6 /1 3 1 1 / 1 2
E lk  f r o m  D e e r  C r e e k  a r e a 7 / 6 4 / 3 2 / 2
E lk  f r o m  o u ts id e  s t u d y  a r e a 1 0 0 / 8 6 9 4 /7 4 7 3 /8 2
T o ta l  e lk  c h e c k e d 1 1 6 /1 0 0 1 2 7 /1 0 0 8 9 /1 0 0
^ F r e n c h to w n  S ta t io n  data  u s e d  fo r  F i s h  C r e e k  and P e t t y
C r e e k .
^ N u m b er  of e lk  h a r v e s t e d / p e r c e n t a g e  of to ta l  h a r v e s t .
F r o m :  J a n s o n ,  R . 1 9 7 3 . C o o p e r a t iv e  e lk - lo g g i n g  s tu d y .  
P r o g r e s s  r e p o r t  fo r  J a n u a r y  1 - D e c e m b e r  31 , 1 9 7 2 . P p .  5 9 - 6 7 .
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in  1 9 7 1 .  T h e r e  w a s  a g e n e r a l  d e c l in e  of e lk  taken  fr o m  th e  D e e r  
C r e e k  d r a in a g e  f r o m  s e v e n  in 1963 to  fo u r  in  1970 , to  o n ly  tw o  in  
1971 (J a n s o n  1 9 7 3 ) .
E lk  h a r v e s t  da ta  f r o m  th e  a n n u a l q u e s t io n n a ir e s  s e n t  out b y  
th e  M on tan a  F i s h  and G a m e  D e p a r tm e n t  in d ic a te  t r e n d s  in  the e lk  
h a r v e s t  f o r  hu ntin g  d i s t r i c t  2 3 w e r e  s i m i l a r  to  t h o s e  r e p o r te d  by  the  
c h e c k in g  s t a t io n s  fo r  th e  s tu d y  a r e a .  In 1 9 6 3 , 350 e lk  w e r e  k i l l e d  in  
th e  d i s t r i c t .  T he  h a r v e s t  r o s e  to 382 e lk  in  1970  but dropped  off  
s h a r p ly  t o  187 e lk  in  1971 (J a n so n  1 9 73 ) .
L y o n  (1 9 7 3 a )  found  that the  p e l l e t  count data  sh o w e d  about a 
20% a n n u a l d e c l in e  in  e lk  u s e  in  th e  B u r d e t t e - D e e r  C r e e k  a r e a  f r o m  
1 9 70  to  1 9 7 2 .  T h e  h a r v e s t  in th e  s tu d y  a r e a  fr o m  1963 to  1970  a p p e a r s  
to  h a v e  i n c r e a s e d .  A v a i la b le  data  s u g g e s t  that t h e r e  w a s  a d e c l in e  in 
th e  h a r v e s t  f r o m  th e  s tu d y  a r e a  b e tw e e n  1970  and 1 9 7 1 .  T he h a r v e s t  
f i g u r e s  in  T a b le  24  sh o w  an  i n c r e a s e  but th is  p r o b a b ly  r e p r e s e n t s  
m o r e  th o r o u g h  c o v e r a g e  of th e  1971 e lk  h a r v e s t .  H o w e v e r ,  the  c h e c k  
s t a t io n s  w e r e  not th e  s a m e  and th e  t im e  p e r io d s  th e  c h e c k in g  s t a t io n s  
w e r e  in o p e r a t io n  v a r y .
T h e  tr e n d  in  th e  h a r v e s t  data  d o e s  not o f fe r  c o n c lu s iv e  
e v id e n c e  that th e  p o p u la t io n  l e v e l s  i n c r e a s e d  o r  d e c r e a s e d  b e tw e e n  
1963  and 1 9 7 1 .  It i s  l ik e l y  that t h e r e  w a s  s o m e  d e c l in e  in the  p r e ­
h u n tin g  s e a s o n  p o p u la t io n  b e t w e e n  1970  and 1 9 7 1 . H o w e v e r ,  I b e l i e v e  
t h e r e  w e r e  abou t 2 50 e lk  in  th e  s tu d y  a r e a  d u r in g  b o th  th e  w in t e r s  of
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1970-1971 and 1971-1972.
F o o d  H a b its  and F o r a g e  U t i l iz a t io n
T w o  t y p e s  of fo o d  h a b it s  data  w e r e  c o l l e c t e d  f r o m  s p r in g  e lk  
f e e d in g  s i t e s .  F i f t e e n  r a n d o m  t r a n s e c t s  o f 2 5 , 2 x 5  d e c im e t e r  p lo ts  
on h e r b a c e o u s  g ro u n d  c o v e r  w e r e  run in  a r e a s  w h e r e  e lk  w e r e  o b s e r v e d  
f e e d in g .  T h is  data  w a s  s u p p le m e n t e d  b y  f iv e  f e e d in g  s i t e  e x a m in a t io n s  
w h e r e  a l l  i n s t a n c e s  o f u s e  on th e  e n t i r e  s i t e  w e r e  co u n ted .
G r a s s - l i k e  p la n ts  and fo r b s  c o m p o s e d  94^. and 6 % r e s p e c ­
t i v e l y  o f  a l l  i n s t a n c e s  o f  u s e  a s  d e t e r m in e d  b y  th e  r a n d o m  s a m p lin g  
m e th o d  (T a b le  36 ). A g r o p y r o n  s p ic a t u m  a c c o u n te d  fo r  89% of f o r a g e  
u s e .  P o a  s e c u n d a  w a s  th e  s e c o n d  m o s t  im p o r ta n t  g r a s s  w ith  4% u s e .  
C a r e x  g e y e r i  and F e s t u c a  id a h o e n s i s  e a c h  a c c o u n te d  fo r  1% u s e .  
P o t e n t i l l a  sp p .  w e r e  t h e  m o s t  im p o r ta n t  f o r b s ,  c o m p r i s in g  2% of the  
f o r a g e  u s e .  P e n s t e m o n  sp p .  , B a l s  a m  or  hi za  s a g i t t a t a  and F r a g a r ia  
v e s c a  e a c h  a c c o u n te d  f o r  1% u s e  (T a b le  37 ).
G r a s s - l i k e  p la n ts  s u s t a in e d  75% of the  p lan t  u s e  on f iv e  s p r in g  
f e e d in g  s i t e s  w h e r e  a l l  f r e s h  i n s t a n c e s  o f  u s e  fo r  a l l  p la n ts  in  th e  a r e a  
w e r e  t a l l i e d .  F o r b s  a c c o u n te d  f o r  2 5% of th e  u s e .  E lk  w e r e  not  
o b s e r v e d  f e e d in g  on b r o w s e  d u r in g  s p r in g  (T a b le  37). A . s p ic a t u m  
a c c o u n t e d  fo r  a l m o s t  a l l  o f  th e  u s e  on g r a s s - l i k e  p la n t s .  T a r a x a c u m  
o f f i c in a le  w a s  th e  m o s t  im p o r ta n t  fo r b  u s e d  b y  e lk ,  c o m p o s in g  14% of 
th e  p la n t  u s e  on th e  f e e d in g  s i t e s .  P e n s t e m o n  sp p .  and P h a c e l ia  sp p .
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T a b l e  3 6 .  S e a s o n a l  e lk  fo o d  h a b i t s ,  J u l y  1970  th r o u g h  31 M a r c h  1 9 72 .
F o r a g e  c l a s s  u s a g e S p rin g S u m m e r F a l l W in te r
A g g r e g a t e  percentage"'' >;: * j  s|; * * * >;î j'fi
G r a s s e s  & s e d g e s 94% /75 4% 56% 28%
F o r b s 6% /25 16% 13% 7%
B r o w s e 0 / 0 80% 26% 57%
C o n if e r 0 / 0 0 1 % 6 %
L ic h e n 0 / 0 0 T r . §
F u n g i 0 / 0 0 4% 0
T o ta l  i n s t a n c e s  u s e
G r a s s e s  & s e d g e s 19 , 1 9 1 / 3 ,  209 545 - 7, 010
F o r b s 9 9 3 /3 4 8 1, 780 - 1 . 1 0 0
B r o w s e 0 / 0 8 , 766 - 1 8 ,1 6 6
C o n ife r 0 / 0 0 - 3, 145
L ic h e n 0 / 0 0 - §
F u n g i 0 / 0 0 0
A g g r e g a t e  p e r c e n t a g e s  - - th e  p e r c e n t a g e  of u s e  fo r  e a c h  
s p e c i e s  o f p la n t ,  in r e la t io n  to  a l l  o th e r  s p e c i e s  u s e d  f o r  e a c h  s i t e ,  
t r a n s e c t ,  o r  r u m e n ,  w e r e  a d d ed , th e n  d iv id e d  b y  th e  n u m b e r  of s i t e s ,  
t r a n s e c t s  o r  r u m e n s .
* * D e t e r m in e d  b y  15  p a c e - p o in t  t r a n s e c t s  run on f e e d in g  s i t e s  
u s in g  2 5, 2 x 5  d. m .  p lo t s  p e r  t r a n s e c t s .
*"!==^=Feeding s i t e s  w h e r e  a l l  p la n t  u s e  in a r e a  of f e e d in g  a n im a ls  
c o u n te d .
:|:**x:Data f r o m  r u m e n  a n a l y s i s ,
^ C o n s id e r a b le  u s e ,  but no  q u a n t i ta t iv e  data .
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Table 37, Spring feeding sites , April to 15 June 1971. Results of 15 transects of 25, 2 x 5  
decimeter plots.
C/)
C/)
8
3
( O '
Species
Total
stems
Total
stems
used
% Util. % Use*
Number
plots
present
% Freq. of 
occurrence
Grasses and Sedges
3 Agropyron spicatum 31 ,094 18,263 59
Poa secunda 2 ,1 9 0 631 29“nc3. Carex geyeri 2 ,683 182 7
3"
CD Festuca idahoensis 52 5 95 15
CD■D Poa pratensis 60 20 33
O
Q. Koleria cristata 2 0 0
C
ao
3
Bromus spp. 359 0 0
■D
O
3"
CT
1—H
Forbs
Q.
$ 
1—H Penstemon cyaneus 615 116 19
oc Achillea spp. 369 72 20
"O
CD Zigadenus elegans 101 40 40
i. Balsamorhiza sagittata 384 265 69
C/)o' Phacelia spp. 90 16 18
3 Antennaria spp. 83 1 1
Allium spp. 107 71 66
Hieracium albertinum 122 67 55
Lomatium macrocarpnm 126 20 16
Lithospermum ruderaie 93 24 26
89
3
1
1
Tr.
0
0
1
Tr.
Tr.
1
Tr.
Tr.
Tr.
1
Tr,
Tr.
342
36
66
5
1
1
29
61
57
44
40
25
29
19 
17
20
8
91
10
18
1
Tr.
0
8
16
15
12
11
7
8 
5 
5 
5
9
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Table 37. (continued)
Species Total
stems
Total
stems
used
% Util. % Use*
Number
plots
present
% Freq. of 
occurrence
Fragaria vesca 40 7 18 1 6 2
Calochortus spp. 94 15 16 Tr. 40 11
Erythronium grandiflorum 34 0 0 0 12 3
Lupinus spp. 5 0 0 0 2 1
Taraxacum officinale 45 5 11 Tr. 10 3
Potentilla spp. 313 208 66 2 25 7
Agoseris glauca 75 12 16 Tr. 15 4
Epilobium angustifolium 82 14 17 Tr. 24 6
Hydrophyllum capitatum 9 0 0 0 5 1
Centaurea maculosa 26 0 0 0 3 1
Claytonia lanceolata 6 0 0 0 1 Tr.
Arnica cordifolia 18 14 78 Tr. 2 1
Castilleja spp. 11 0 0 0 1 Tr.
Pyrola asarifolia 13 0 0 0 3 Tr.
Unidentified forbs 214 26 12 Tr. 78 21
Fungi 6 0 0 0 4 1
3.
3 "
CD
3"O
o
Q .
C
a
o3
"O
o
CD
Û .
■D
CD
(/)(/)
-rAggregate percentages - -the percentage of use, for each plant, in relation to all plants used 
for each site, were added then divided by the number of sites.
*'’Ttems with le ss  than 0. 5% usage, classified as trace. All items are rounded to the 
nearest whole percentage.
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e a c h  c o m p o s e d  4% of th e  u s e  and A c h i l l e a  la n u lo s a  a c c o u n te d  f o r  1 % 
(T a b le  38 ).
E x a m in a t io n  of s u m m e r  e lk  fe e d in g  s i t e s  in d ic a te d  that 4% of 
th e  p lan t  u s e  w a s  m a d e  up of g r a s s - l i k e  p la n ts ,  16% w a s  on f o r b s  and  
80% w a s  b r o w s e  (T a b le  36). A . s p ic a tu m  w a s  the m o s t  im p o r ta n t  
g r a s s  c o m p r i s in g  3% of th e  f o r a g e  u s e .  C e n ta u r e a  m a c u lo s a  w a s  the  
m o s t  im p o r ta n t  fo rb  w ith  5% u s e .  P o t e n t i l la  sp p . a c c o u n te d  fo r  2% of  
th e  p la n t  u s e .  A r n ic a  c o r d i f o l i a , B . s a g i t t a t a , E p ilo b iu m  
a n g u s t i f o l iu m , P .  c y a n e u s , and X e r o p h y l lu m  te n a x  e a c h  c o m p r i s e d  1% 
o f  th e  s u m m e r  f o r a g e  u s e .  M o st  o f th e  p lan t u s e  in th e  s u m m e r  f e e d in g  
s i t e s  w a s  b r o w s e .  A m e la n c h ie r  a ln i fo l ia  and A c e r  g la b r u m  a c c o u n te d  
f o r  39% and 30% r e s p e c t i v e l y .  S a l ix  sp p . w a s  th e  nex t  m o s t  im p o r ta n t  
b r o w s e  w ith  8 % u s e .  R ib e s  in e r m e  a c c o u n te d  fo r  2% and M e n z ie s ia  
f e r r u g i n e a  a c c o u n te d  f o r  1% of the  p lan t u s e  (T a b le  3 9).
F a l l  fo o d  h a b its  w e r e  d e t e r m in e d  f r o m  a n a l y s e s  of 21 e lk  
r u m e n s .  G r a s s - l i k e  m a d e  up 56%, fo r b s  13%, and b r o w s e  26% of the  
in g e s t e d  f o r a g e .  F u n g i  m a d e  up 4% and c o n i f e r o u s  b r o w s e  c o m p o s e d  
1% o f  th e  r u m e n  c o n t e n t s .  L ic h e n s  w e r e  p r e s e n t  in v e r y  s m a l l  
a m o u n ts  (T a b le  36).
G r a s s - l i k e  p la n ts  w e r e  not id e n t i f ie d  by s p e c i e s  in th e  ru m en  
a n a l y s e s .  X . t e n a x , C o n r in g ia  o r i e n t a l i s  and L u pinu s sp p . w e r e  the  
m o s t  im p o r ta n t  f o r b s  fe d  on by  th e  e lk  c o m p r i s in g  6 . 5 % and 1 . 1 %, 
r e s p e c t i v e l y ,  o f  th e  r u m e n  c o n t e n t s .  C e a n o th u s  v e lu t in u s  (15 .1% ),
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T a b le  3 8 . S p r in g  f e e d in g  s i t e  o b s e r v a t io n s  (in ad d it io n  to  t r a n s e c t s ) ,  
A p r i l  to  15 Ju n e  1 9 7 1 -7 2  fo r  f i v e  f e e d in g  s i t e s .
P la n t  U s a g e
N u m b e r  of 
in s t a n c e s  
of u s e
P e r c e n t  
f e e d in g  s i t e s  
w h e r e  u s e d
P e r c e n t
u s e *
G r a s s e s  and  S e d g e s
A g r o p y r o n  s p ic a t u m 3, 177 80 75
T r .  **P o a  s e c u n d a 35 2 0
C a r e x  g e y e r i 17 2 0 T r .
F o r b s
A c h i l l e a  la n u lo s a 27 60 1
P h a c e l ia  sp . 2 0 2 0 4
T a r a x a c u m  o f f i c in a le 6 8 40 14
P e n s t e m o n  sp p . 27 7 40 4
S m i la c in a  r a c e m o s a 2 2 0 T r .
^ A g g r e g a te  p e r c e n t a g e s  - - th e  p e r c e n t a g e  o f u s e  fo r  e a c h  p lan t,  
in  r e l a t io n  to  a l l  p la n ts  u s e d  fo r  e a c h  s i t e ,  w e r e  add ed , then  d iv id e d  
b y  th e  n u m b e r  of s i t e s .
^'*Item s w ith  l e s s  th an  0, 5% u s a g e ,  c l a s s i f i e d  a s  t r a c e ,  
i t e m s  a r e  r o u n d ed  t o  th e  n e a r e s t  w h o le  p e r c e n t a g e .
A l l
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T a b le  3 9 .  S u m m e r  f e e d in g  s i t e  o b s e r v a t io n s ,  
and 1971  (14  f e e d in g  s i t e s ) .
15 J u n e -A u g u s t  1970
P la n t  U s a g e
N u m b e r  of 
in s t a n c e s  
of u s e
P e r c e n t  
f e e d in g  s i t e s  
w h e r e  u s e d
P e r c e n t
use'"
G r a s s e s  and S e d g e s
C a r e x  g e y e r i  
A g r o p y r o n  s p ic a tu m  
U n id e n t i f ie d  g r a s s
70
340
135
29
21
14
Tr.
3
1
F o r b s
B a l s a m o r h i z a  s a g i t ta t a  
X e r o p h y l lu m  te n a x  
P o t e n t i l la  sp p .
A c h i l l e a  sp p .
L u p in u s  sp p .
E p i lo b iu m  a n g u s t i fo l iu m  
P e n s t e m o n  sp p .  
P e d ic u l a r i s  r a c e m o s a  
C e n ta u r e a  m a c u l o s a  
H ie r a c iu m  a lb e r t in u m  
T a r a x a c u m  o f f i c in a le  
D e lp h in iu m  n e l s o n i  
A r n ic a  c o r d i f o l ia  
A g o s e r i s  g la u c a  
F r a g a r ia  v e s c a  
S e n e c io  sp p .
H e r a c le u m  la n a tu m  
P h a c e l i a  sp p .  
A n te n n a r ia  sp p .  
T r o l l e u s  la x u s  
U n id e n t i f ie d  f o r b s
135
130
170
15
35
45
125
35
70
2 0
5
3
96
15
57
33
25
40
20
10
696
43
36
50
7
21
29
36
21
7
14
7
7
21
7
21
14
7
21
14
7
21
1
1
2
T r .
T r .
1
1
Tr.
5
T r .
T r .
T r .
1
T r .
T r .
T r .
T r .
T r .
T r .
T r .
3
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T a b le  39. (con tin u ed )
P la n t  U s a g e
N u m b e r  of  
in s t a n c e s  
of u s e
P e r c e n t  
fe e d in g  s i t e s  
w h e r e  u se d
P e r c e n t
u s e *
B r o w s e
A c e r  g la b r u m 3, 548 71 30
S a l ix  sp p . 653 29 8
A m e la n c h i e r  a ln i f o l ia 3, 813 93 39
R ib e s  in e r m e 500 7 2
M e n z ie s ia  f e r r u g in e a 145 7 1
S y m p h o r ic a r p o s  a lb u s 90 7 T r .
S a m b u c u s  r a c e m o s a 7 7 T r .
R u b u s p a r v i f lo r u s 1 0 7 T r .
^ A g g r e g a te  p e r c e n t a g e s - - t h e  p e r c e n t a g e  of u s e  f o r  e a c h  p lan t,  
in  r e la t io n  to  a l l  p la n ts  u s e d  fo r  e a c h  s i t e ,  w e r e  add ed , th en  d iv id e d
b y  th e  n u m b e r  o f s i t e s .
* * I t e m s  w ith  l e s s  than  0 . 5% u s a g e ,  c l a s s i f i e d  a s  t r a c e ,  
i t e m s  a r e  r o u n d ed  to  th e  n e a r e s t  w h o le  p e r c e n t a g e .
A l l
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B e r b e r i s  r e p e n s  (8 . 7%), and S a l ix  sp p . (1. 7%) w e r e  the  m o s t  i m p o r ­
tan t b r o w s e  in  th e  f a l l  d ie t  (T a b le  40).
T h e  w in t e r  d ie t ,  a s  d e t e r m in e d  f r o m  fe e d in g  s i t e  o b s e r ­
v a t i o n s ,  w a s  c o m p o s e d  of 28% g r a s s e s  and s e d g e s ,  7 % fo r b s ,  5 7 % 
d e c id u o u s  b r o w s e ,  and 6 % c o n i f e r o u s  b r o w s e .  L ic h e n s  g r o w in g  on 
l i m b s  of t r e e s  r e c e i v e d  s u b s t a n t ia l  u s e  but q u a n tita t iv e  m e a s u r e m e n t s  
w e r e  n o t  m a d e  (T a b le  36 ). C. g e y e r i  w ith  16% and A. s p ic a tu m  w ith  
8 % o f th e  r e l a t i v e  f o r a g e  u s e  w e r e  the  m o s t  im p o r ta n t  g r a s s - l i k e  
p la n ts  d u r in g  w in t e r .  T he m o s t  im p o r ta n t  fo r b s  u se d  b y  e lk  in w in te r  
w e r e  X . t e n a x  w ith  4%, C . m a c u lo s a  w ith  2%, and S o l id a g o  e lo n g a ta  
w ith  1% of th e  i n s t a n c e s  o f  u s e .  C. v e lu t in u s , A . a l n i f o l i a , and S a l ix  
sp p .  w e r e  th e  m o s t  im p o r ta n t  s p e c i e s  o f b r o w s e  a c c o u n t in g  fo r  2  8 , 1 0  
and 5%, r e s p e c t i v e l y ,  o f  th e  e l k ’s w in t e r  d ie t .  D o u g la s  f i r  and l o d g e - 
p o le  p in e  a c c o u n te d  f o r  4 % and 2 % o f  the  r e la t iv e  f o r a g e  u s e  in w in te r  
(T a b le  41 ).
T he b a s i c  d r a w b a c k  of a foo d  h a b it s  s tu d y  u s in g  d i f f e r e n t  
m e th o d s  to  d e t e r m in e  th e  r e l a t iv e  u t i l iz a t io n  of f o r a g e  c l a s s e s  fo r  
d i f f e r e n t  s e a s o n s ,  i s  that th e  r e s u l t s  a r e  not n e c e s s a r i l y  c o m p a r a b le .  
E a c h  m e th o d  h a s  i t s  ow n b i a s e s .  U t i l iz a t io n  m e a s u r e m e n t s  h a v e  
s e v e r a l  d i s a d v a n t a g e s .  It i s  d i f f i c u l t  to  r e l a t e  u s e  of f o r a g e  to  the  
s p e c i e s  o f  a n im a l  a c t u a l ly  c o n s u m in g  th e  p la n t .  U s e  on s o m e  p la n ts  
i s  d i f f i c u l t  to  d e t e c t ,  r e s u l t in g  in  t h e i r  u n d e r r e p r e s e n t a t io n  in th e  data  
( N e l l i s  1 9 6 4 ) .  F e e d in g  s i t e  e x a m in a t io n  is  u s e f u l  o n ly  w h en  r e c e n t  u s e
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T a b le  4 0 .  E lk  fo o d  h a b its  b y  s p e c i e s  f o r  S e p t e m b e r - N o v e m b e r ,  
1 9 7 0  and  1 9 7 1 ,  f r o m  21 r u m e n  s a m p l e s .
F o r a g e  C l a s s
A g g r e g a te
p e r c e n t
volum e"'
P e r c e n t  of  
f r e q u e n c y  of  
o c c u r r e n c e
G r a s s e s  and S e d g e s 56. 6 1 00
F o r b
A c h i l l e a  la n u lo s a  
A l l iu m  c e r n u u m  
A r n ic a  sp p .
C e n t a u r e a  m a c u lo s a  
C i r s i u m  sp p .
C l e m a t i s  c o lu m b ia n a  
C o n r in g ia  o r i e n t a l i s  
C r y p ta n th a  b r a d b u r ia n a  
D e lp h in iu m  n e l s o n i  
H e d y s a r u m  b o r e a le  
H e r a c le u m  la n a tu m  
L u p in u s  sp p .  
P e d i c u l a r i s  r a c e m o s a  
P e n s t e m o n  sp p .  
P h a c e l ia  n a s ta d a  
P o ly g o n u m  sp p .  
P o t e n t i l la  sp p .
P y r o l a  sp p .
R u m  e x  a c e t o s  e l l a  
S e d u m  sp p .
S e n e c io  sp .
V e r o n ic a  a m e r i c a n u s  
X e r o p h y l lu m  te n a x  
U n id e n t i f ie d  fo r b
. 2
T r .
T r .
T r .
. 1 
T r .
1 , 1 
. 1 
T r .
. 1 
. 1 
1. 5 
T r .  
T r .  
T r .  
T r .  
T r .
. 2 
T r .  
T r .  
T r .  
T r .
6 . 5 
2 . 4
43
5
5
5
10
5
5
10
5
5
5
19
5
10
14
5
5
10
5
5
10
5
95
81
B r o w s e
A c e r  g la b r u m  
A ln u s  c r i s p a  
A m e la n c h i e r  a ln i f o l ia  
A r c t o s t a p h y lo s  u v a - u r s i  
A r t e m i s i a  t r id e n ta ta  
B e r b e r i s  r e p e n s
. 1 
. 1
.  3  
. 8
T r .
8 . 7
24
10
29
48
5
95
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Table 40. (continued)
156
F o r a g e  C l a s s
A g g r e g a t e
p e r c e n t
v o lu m e *
P e r c e n t  of 
f r e q u e n c y  of  
o c c u r r e n c e
C e a n o th u s  v e lu t in u s 1 5 .1 90
C h im a p h i la  u m b e l la ta . 1 33
C o r n u s  s t o lo n i f e r a T r . 5
P a c h i s t i m a  m y r s i n i t i e s . 2 43
P h y s o c a r p u s  m a lv a c e u s . 3 10
P r u n u s  sp p . . 4 33
R h a m n u s  sp p . T r . 5
R ib e s  sp p . T r . 10
S a l ix  sp p . 1 .7 48
S h e p h e r d ia  c a n a d e n s i s T r . 5
S p ir e a  b e t u l i f o l ia . 2 19
S y m p h o r ic a r p o s  a lb u s . 4 33
V a c c in lu m  sp p . . 1 43
B a r k  and  d ea d  w o o d . 1 19
U n id e n t i f ie d  b r o w s e . 7 57
C o n ife r
L a r ix  o c c id e n t a l i s T r . 10
P in u s  c  ont o r  ta . 5 62
P in u s  p o n d e r 0 8 a T r . 5
P s e u d o t s u g a  m e n z l e s i i . 1 43
U n id e n t i f ie d  c o n i f e r T r . 10
L ic h e n T r . 24
F u n g i 2 . 6 90
A g g r e g a t e  p e r c e n t a g e  b y  v o l u m e - - p e r c e n t a g e  v o lu m e  of e a c h  
s p e c i e s  o f p la n t  in r e la t io n  to  th e  v o lu m e  o f  a l l  s p e c i e s  fo r  e a c h  r u m e n  
w e r e  a d d ed  and th e n  d iv id e d  b y  th e  n u m b e r  o f  r u m e n s .
I t e m s  w ith  l e s s  th a n  . 05% u s a g e  w e r e  c l a s s i f i e d  a s  t r a c e .  
P e r c e n t a g e s  ro u n d ed  to  th e  n e a r e s t  . 1%.
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T a b le  4 1 .  W in te r  f e e d in g  s i t e  o b s e r v a t io n s ,  D e c  e m b e r - M a r c h  1 9 7 0 -  
1971  and 1 9 7 1 -1 9 7 2  (20 f e e d in g  s i t e s ) .
N u m b e r  o f  P e r c e n t  
î —^  f ^ T l  T
P la n t  U s a g e  in s t a n c e s  fe e d in g  s i t e s
o f  u s e  w h e r e  u s e d u s e
G r a s s e s  and S e d g e s
C a r e x  g e y e r i  2 ,  775 55 16
P o a  s e c u n d a  170 35 1
A g r o p y r o n  s p ic a t u m  2 , 653 35 8
P o a  p r a t e n s i s  387  10 1
J u n c u s  sp p . 4 4 0  5 1
U n id e n t i f ie d  g r a s s  30 5 Tr."
P o a  sp p .  2 00  5 1
F e s t u c a  id a h o e n s i s  355  5 1
F o r b s
X e r o p h y l lu m  te n a x  136 20 4
B a l s a m o r h i z a  s a g i t t a t a  2 10  15 T r .
C e n ta u r e a  m a c u l o s a  387  15 2
V e r b a s c u m  th a s p u s  55 5 T r .
S o l id a g o  e lo n g a ta  166 5 1
C i r s i u m  sp p .  6  5 T r .
A c h i l l e a  sp p .  43 5 T r .
S e n e c io  sp p . 16 5 T r .
R u d b e c k ia  o c c i d e n t a l i s  2 5 5 T r .
A l l iu m  sp p . 1 5 T r .
P e n s t e m o n  s p p .  20  5 T r .
E p i lo b iu m  a n g u s t i fo l iu m  2 0  5 T r .
U n id e n t i f ie d  fo r b  15 10 T r .
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T a b le  4 1 . (co n tin u ed )
P la n t  U s a g e
N u m b e r  of  
in s t a n c e s  
of u s e
P e r c e n t  
f e e d in g  s i t e s  
w h e r e  u s e d
P e r c e n t
use''
B r o w s e
S a l ix  sp p . 1, 783 40 5
A m e la n c h i e r  a ln i f o l ia 3, 838 80 10
C e a n o th u s  v e lu t in u s 7, 819 65 28
P r u n u s  sp p . 552 45 2
C o r n u s  s t o l o n i f e r a 1, 102 20 5
B e r b e r i s  r e p e n s 205 30 1
P h i la d e lp h u s  l e w i s i i 120 20 T r .
A r c t o s t a p h y lo s  u v a - u r s i 13 10 1
R o s a  sp p . 90 20 T r .
A c e r  g la b r u m 409 15 1
P h y s o c a r p u s  m a l v a c e u s 10 5 T r .
P o p u lu s  t r e m u l o i d e s 40 10 T r .
A ln u s  c r i s p a 340 5 1
P o p u lu s  sp p . 1 , 842 5 3
S a m b u c u s  r a c e m o s a 1 5 T r .
C o n i f e r s
P in u s  c o n to r ta 1, 000 5 2
P s u e d o t s u g a  m e n z i e s i i 2 ,  145 10 4
=!'A g g r e g a t e  p e r c e n t a g e s  - - th e  p e r c e n t a g e  of u s e  f o r  e a c h  p la n t ,  
in  r e l a t io n  to  a l l  p la n ts  u s e d  f o r  e a c h  s i t e ,  w e r e  ad d ed , th en  d iv id e d  
b y  th e  n u m b e r  of s i t e s .
' i t e m s  w ith  l e s s  th an  0 . 5% u s a g e ,  c l a s s i f i e d  a s  t r a c e ,  
i t e m s  a r e  r o u n d ed  to  th e  n e a r e s t  w h o le  p e r c e n t a g e .
A l l
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c a n  b e  a t tr ib u te d  to  th e  a n im a l  b e in g  s tu d ie d .  D ir e c t  o b s e r v a t io n  o f  
f e e d in g  w i l d l i f e  h a s  a  l im i t e d  v a lu e  b e c a u s e  t h e r e  i s  n o  d e f in i t e  
c o r r e l a t i o n  b e tw e e n  f e e d in g  t im e  and th e  am ou n t of f o r a g e  c o n s u m e d  
( N o r r i s  1 9 4 3 ) .  In a m ix e d  s ta n d  o f v e g e t a t io n  it i s  o ften  d if f ic u lt  to  
d e t e r m i n e  w h ic h  p la n t  an  a n im a l  i s  f e e d in g  on (D ixon  1934).
T h e  b a s i c  m e a s u r e  of f e e d in g  o b s e r v a t io n s ,  th e  in s ta n c e  of  
u s e ,  i s  r e a l l y  not a  c o m m o n  m e a s u r e  fo r  a l l  f o r a g e  c l a s s e s  or  fo r  
o n e  f o r a g e  c l a s s  b e t w e e n  s e a s o n s .  A  tw ig  w ith  o r  w ith ou t l e a v e s ;  new  
g r e e n  s h o o t s  o f g r a s s ,  o r  m a t u r e  d r ie d  s t a lk s ;  a b a s a l  r o s e t t e ,  a 
f l o w e r  s t a lk ,  o r  on e  l e a f  o f a l a r g e  forb ; a tuft o f l ic h e n ;  o r  a m u s h ­
r o o m  a r e  a l l  o n e  in s t a n c e  o f u s e  a s  d e s c r i b e d  b y  C o le  and W ilk in s  
(1 9 5 8 )  but a r e  in no  w a y  a  c o m m o n  d e n o m in a to r  of p la n t  u s e .  Know It on 
(1 9 6 0 )  u s e s  a  m o u th fu l  of th e  d i f f e r e n t  food  i t e m s  a s  an in s ta n c e  of u s e .  
O b s e r v in g  u s e  a f t e r  th e  f a c t  l i m i t s  th e  v a lu e  o f t h i s  te c h n iq u e  s i n c e  no  
p a r a m e t e r s  e x i s t  th a t a c c u r a t e l y  d e f in e  a " b ite .  "
S to m a c h  c o n te n t  a n a l y s i s  h a s  th e  d is a d v a n ta g e  of u s u a l ly  
b e in g  l im i t e d  to  a s m a l l  s a m p l e  s i z e  s i n c e  th e  a n im a l  m u s t  be  
s a c r i f i c e d .  T h e  s m a l l  s a m p l e  m a y  b e  g r e a t ly  in f lu e n c e d  b y  the  
d i f f e r e n c e s  in  in d iv id u a l  p r e f e r e n c e  f o r  th e  few  a n im a ls  in v o lv e d  
( N e l l i s  1 9 6 4 ) .  T h e  d i f f e r e n t ia l  d i g e s t i b i l i t y  and r a te  of p a s s a g e  of 
d i f f e r e n t  fo o d s  th r o u g h  th e  r u m e n  m a y  in f lu e n c e  th e  fo o d  h a b its  
r e s u l t s  in  fa v o r  o f  c o a r s e  f ib r o u s  m a t e r i a l s  at th e  e x p e n s e  o f  the  m o r e  
s u c c u l e n t  fo o d  i t e m s  ( N o r r i s  1 9 4 3 ) .
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E a c h  m e th o d  h a s  a d v a n ta g e s .  It w o u ld  b e  d e s i r a b l e  to  u s e  at 
l e a s t  tw o  m e t h o d s  fo r  the  e n t ir e  s tu d y  p e r io d  to  e l im in a t e  the v a r i ­
a b i l i t y  b e t w e e n  m e t h o d s ,  and e a c h  w o u ld  s e r v e  a s  a c h e ck  a g a in s t  
g r o s s  d i s t o r t i o n s .  C o m p a r i s o n s  b e tw e e n  s t u d ie s  a r e  a l s o  l im i t e d  in  
v a l u e  b e c a u s e  o f  d i f f e r e n c e s  in m e th o d s  u s e d .  H o w e v e r ,  the  l i m i t a ­
t io n s  o f  fo o d  h a b it s  s t u d ie s  do  not p r e c lu d e  t h e i r  u s e f u ln e s s .  T he data  
a r e  g e n e r a l l y  th e  b e s t  a v a i la b le  u n d e r  th e  e x i s t in g  c o n d it io n s  and  
w ith in  th e  l i m i t s  of p r a c t i c a l i t y .  T h e  data  a r e  of v a lu e  fo r  m a n a g e ­
m e n t  d e c i s i o n s  a s  lo n g  a s  th e  l im i t a t io n s  a r e  r e c o g n iz e d .
Y e a r - l o n g  t r e n d s  in e lk  fo o d  h a b its  r e p o r te d  in o th e r  s t u d ie s  
in  d i f f e r e n t  a r e a s  v a r y  in r e la t io n  to  v e g e t a t io n a l  c h a r a c t e r i s t i c s  
a n d / o r  s e a s o n a l  a v a i la b i l i t y  o f v a r io u s  f o r a g e  c l a s s e s  o r  food  i t e m s  
(M a c k ie  1 9 7 0 ) .
T a b le  42 i s  a s u m m a r y  o f w in t e r  fo o d  h a b its  o f v a r io u s  e lk  
h e r d s .  T h e  food  h a b it s  r e f l e c t  th e  ty p e  o f w in te r  r a n g e  and th e  a v a i l ­
a b i l i t y  o f  v a r io u s  f o r a g e  c l a s s e s  in  w in t e r .  M o st  M ontana e lk  h e r d s  
h a v e  g r a s s l a n d  w in t e r  r a n g e s ,  w ith  th e  e x c e p t io n  of t h o s e  e lk  that  
w in t e r  in  t im b e r e d  d r a in a g e s  in  w e s t e r n  M on ta n a . G r a s s e s  and  
s e d g e s  c o m p o s e  f r o m  a s  l i t t l e  a s  10% of th e  w in te r  d ie t  of e lk  in the  
Sou th  F o r k  o f  th e  F la th e a d  d r a in a g e  t o  a s  m u c h  a s  99% on th e  N a t io n a l  
B i s o n  R a n g e ,  M o ie s e ,  M ontana ( M o r r i s  and S c h w a r tz  1 9 57 ) .  W in te r  
fo o d  h a b it s  of e lk  in  th e  s tu d y  a r e a  a r e  q u ite  s i m i l a r  to  t h o s e  of an e lk  
on th e  b r o w s e  w in t e r  r a n g e s  o f th e  Sou th  F o r k  of th e  F la th e a d  and th e
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T a b le  4 2 .  A  c o m p a r i s o n  of th e  w in t e r  food  h a b its  by  fo r a g e  c l a s s  of  
v a r io u s  e lk  h e r d s .
E lk  P o p u la t io n G r a s s  - l ik e F o r b s B r o w s e
Study a r e a 2 8% 7% 63%
S e l w a y - B i t t e r r o o t 6 5% T r . 25%
F la th e a d 10-40% T r . 60-90%
G a lla t in 69% 8% 23%
G r a v e l l y  R a n g e 90% 3% 7%
L it t l e  B e l t s 88% 7% 6%
M is s o u r i  B r e a k s 91% 4% 5%
M o ie s e  B i s o n  R a n g e 100% T r . T r .
Sun R i v e r 85% 5% 10%
L o c h s a ,  Idaho 19% 1% 80%
W h ite  R i v e r ,  C o lo r a d o 33% 10% 5 7%
F r o m :  R o g n ru d  and J a n s o n  1 9 7 0 , T r o u t  and T h ie s s e n  1971 ,  
B o y d  1 9 7 0 .
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L o c h s a ,  Idaho, e lk  h e r d s .  T h e  food  h a b its  o f e lk  f r o m  g r a s s  w in t e r  
r a n g e s  h a v e  a m in im u m  of 65% of th e  d ie t  c o m p o s e d  of g r a s s - l i k e  
p la n ts  and  a  m a x im u m  of 2 5% b r o w s e .  On th e  b r o w s e  w in te r  r a n g e s  
l e s s  th a n  40% of th e  d ie t  i s  c o m p o s e d  of g r a s s e s  and s e d g e s  and 60% 
o r  m o r e  o f  th e  d ie t  i s  b r o w s e .  F o r b s  m a k e  up l e s s  than 10% of the  
w i n t e r  d ie t  on e i t h e r  ty p e  of w in te r  r a n g e .  T he w in te r  d ie t  of e lk  in  
th e  s tu d y  a r e a  w a s  28% g r a s s e s  and s e d g e s ,  7% fo r b s  and 63% 
b r o w s e  (T a b le  42 )  (R ogn ru d  and J a n s o n  1 9 7 0 , T ro u t and T h ie s s e n  
1 9 7 1 ) .
G a ffn e y  (1 9 4 1 )  found that e lk  in the  South F o r k  of the  
F la t h e a d  d r a in a g e  p r e f e r r e d  g r a s s e s ,  s e d g e s ,  and fo r b s  to  b r o w s e  
w h e n  a v a i la b le ,  but sn o w  c o n d it io n s  g e n e r a l ly  l im i t e d  a v a i la b i l i t y .
E lk  in  t h i s  s tu d y  a r e a  a l s o  s e e m e d  to  p r e f e r  g r a s s e s  and s e d g e s  to  
b r o w s e  w h e n  it  w a s  a v a i la b le .  A lth o u g h  e v e r g r e e n  c e a n o th u s  w a s  th e  
m o s t  im p o r ta n t  b r o w s e ,  it  w a s  not r e a d i ly  a v a i la b le  d u r in g  p e r io d s  of 
d e e p  o r  c r u s t e d  s n o w .  A  J a n u a r y  thaw  d u r in g  both  w in t e r s  c r e a te d  
b a r e  p a t c h e s  on  th e  w in d b lo w n  r id g e l i n e s  a t lo w e r  e le v a t io n s  and u n d er  
th e  o p e n  p o n d e r o s a  p in e  s t a n d s  on so u th  s l o p e s ;  th e  e lk  c o n g r e g a te d  
on t h e s e  s i t e s .  C o m p a r e d  t o  th e  s n o w - c o v e r e d  a r e a s ,  a  g r e a t e r  
p e r c e n t a g e  o f th e  in s t a n c e s  o f u s e  r e c o r d e d  on p a tc h e s  of b a r e  gro u n d  
w e r e  e lk  s e d g e  o r  e v e r g r e e n  c e a n o th u s .  A s  sn o w  m e l t e d  f r o m  th e  
l o w e r ,  s o u t h - f a c in g  s l o p e s  in  e a r l y  M a r c h ,  e lk  c o n g r e g a te d  t h e r e  to  
f e e d  on  n a t iv e  b lu e  g r a s s  and e lk  s e d g e ,  a s  w e l l  a s  e v e r g r e e n
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c e a n o th u s .  E lk  u s in g  th e  s l o p e s  that w e r e  c l e a r  of sn o w  fe d  v e r y  
l i t t l e  on  t a l l  s h r u b s .
T h e  p a t te r n  of la t e  w in te r ,  to  s p r in g ,  to  e a r ly  s u m m e r  fo o d  
h a b it s  o f  e lk  in  th e  s tu d y  a r e a  i s  s i m i l a r  to  that of o th e r  e lk  p o p u ­
l a t i o n s .
T h e  u s e  o f g r a s s - l i k e  p la n ts  i n c r e a s e d  in la te  w in te r  and  
e a r l y  s p r in g  to  th e  p o in t  o f  m a k in g  up th e  bu lk  o f the  d ie t  b y  m id -  
A p r i l .  B y  m id - M a y ,  e lk  u s e  on e m e r g in g  f o r b s  in c r e a s e d  w h ile  
p r e f e r e n c e  f o r  g r a s s e s  d e c r e a s e d .  F o r  th e  s p r in g  p e r io d ,  94% of the  
d ie t  w a s  c o m p o s e d  o f  g r a s s - l i k e  p la n t s ,  m o s t l y  b lu eb u n ch  w h e a t g r a s s .  
F o r b s  c o m p o s e d  th e  o th e r  6% of th e  p la n ts  u s e d  b y  e lk  ( s e e  T a b le s  36 
and 3 7 ) .  R o u s e  (1 9 5 7 ) ,  K ir s c h  (1 9 6 2 ) ,  S te v e n s  (1 9 6 6 ) ,  K night (1970),  
and M a c k ie  (1 9 7 0 )  a l l  r e p o r t e d  s i m i l a r  c h a n g e s  in  f o r a g e  u s e  f r o m  
g r a s s  to  f o r b s  f r o m  A p r i l  th r o u g h  J u n e .
B y  e a r l y  J u ly ,  g r a s s e s  and s e d g e s  m a d e  up o n ly  a s m a l l  p a r t  
o f  th e  d ie t  o f  e lk  in th e  s tu d y  a r e a .  F o r b s  w e r e  v e r y  im p o r ta n t  d u r in g  
l a t e  J u n e  and  J u ly  but u s e  d r o p p ed  o ff  a s  m o s t  f o r b s  on th e  open  b u rn s  
m a t u r e d  and d r ie d  up. B y  m i d - J u l y  e lk  w e r e  fe e d in g  h e a v i ly  on the  
s u c c u le n t  t w ig s  and l e a v e s  o f  w i l lo w  and m o u n ta in  m a p le .  In la t e  
s u m m e r ,  g r a s s e s  and f o r b s  g r o w in g  in  w e t  a r e a s  arou n d  s p r in g s  and  
s m a l l  c r e e k s  w e r e  h e a v i ly  u s e d  by  at l e a s t  s o m e  e lk .  F e w  fe e d in g  
o b s e r v a t i o n s  w e r e  m a d e  in  t h e s e  a r e a s  a lth o u g h  th e  s i t e s  a p p a r e n t ly  
w e r e  e x t e n s i v e l y  u s e d .  T h e ir  v a lu e  m a y  b e  u n d e r r a te d  in the  s u m m e r
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d ie t  c o m p o s e d  o f  4% g r a s s - l i k e  p la n t s ,  15% f o r b s ,  and 80% b r o w s e  
( T a b le s  38 and 39 ).
M a c k ie  (1 9 7 0 )  and G r e e r  (1970) r e c o r d e d  m o d e s t  i n c r e a s e s  
in  th e  a m o u n t  of b r o w s e  f r o m  s p r in g  to  s u m m e r .  H o w e v e r ,  K ir s c h  
(1 9 6 2 ) ,  S t e v e n s  (1 9 6 6 ) ,  M a c k ie  (1970) and B oyd  (1970) a l l  found the  
g r e a t e s t  p o r t io n  o f  the  s u m m e r  d ie t  c o m p o s e d  of fo r b s .  G r e e r  (1971)  
r e c o r d e d  m o d e s t  i n c r e a s e s  in th e  a m o u n t  of fo r b s  in  th e  d ie t  of e lk  
f r o m  th e  n o r th e r n  Y e l lo w s t o n e  h e r d ,  but g r a s s e s  w e r e  s t i l l  th e  m o s t  
im p o r ta n t  f o r a g e  c l a s s .
F a l l  fo o d  h a b it s  o f  e lk  in th e  s tu d y  a r e a  sh o w e d  a m a jo r  s h i f t  
f r o m  A u g u s t  to  S e p t e m b e r .  T h e  d ie t  of e lk  tak en  in S e p te m b e r  th rou gh  
N o v e m b e r  a p p e a r e d  r e l a t i v e l y  c o n s ta n t .  G r a s s - l i k e  p la n ts  c o m p o s e d  
56% o f th e  r u m e n  c o n t e n t s ,  and f o r b s  a c c o u n te d  f o r  13%. B r o w s e  m a d e  
up 2 7% w h i le  l i c h e n s  an d  fu n g i  c o m p o s e d  a t r a c e  and 4% r e s p e c t i v e l y  of  
th e  r u m e n  c o n te n t s  (T a b le  36 ) .  T h e  s h i f t  in  s u m m e r  to  f a l l  food  h a b its  
b y  f o r a g e  c l a s s  m a y  not b e  s o  a b r u p t .  R u m en  a n a l y s e s  p r o v id e d  m e  
w ith  th e  b e s t  fo o d  h a b it s  d a ta .  S u m m e r  fo o d  h a b it s  data  w e r e  g a th e r e d  
f r o m  fe e d in g  s i t e  e x a m in a t io n ,  and l im i t e d  p r i m a r i ly  to  op en  b u r n s .
E lk  f e e d in g  in  th e  t i m b e r e d  a r e a s  w e r e  r a r e l y  s a m p le d .  T h e  m a jo r  
b r o w s e  s p e c i e s  in  th e  d ie t  s h i f t e d  s e a s o n a l l y .  In s u m m e r ,  s e r v i c e - 
b e r r y ,  m o u n ta in  m a p le ,  and  w i l lo w  w e r e  th e  m o s t  im p o r ta n t  b r o w s e  
s p e c i e s ;  in  th e  f a l l ,  e v e r g r e e n  c e a n o th u s ,  c r e e p in g  h o l ly  g r a p e ,  and  
w i l lo w  w e r e  m o s t  im p o r ta n t  ( T a b le s  40  and 4 1 ) .
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K ir s c h  (1 9 6 2 )  found th at u s e  of g r a s s - l i k e  p la n ts  i n c r e a s e d  
d u r in g  f a l l  w h i le  u s e  of fo r b s  d e c r e a s e d .  F e e d in g  s i t e  e x a m in a t io n  
in d ic a t e d  f o r b s  a s  th e  m o s t  im p o r ta n t  f o r a g e  c l a s s  w h i le  r u m e n  
a n a l y s e s  in d ic a te d  g r a s s - l i k e  p la n ts  a s  th e  m a jo r  f o r a g e  c l a s s .  U s e  
of b r o w s e  w a s  m in im a l ,  a s  a s s e s s e d  b y  e i t h e r  m eth o d  (K ir s c h  1962).  
G r e e r  (1 9 7 0 ) ,  K night (1 9 7 0 ) ,  and M a c k ie  (1970) found that g r a s s e s  and  
s e d g e s  w e r e  th e  m o s t  im p o r ta n t  f o r a g e  c l a s s  in th e  fa l l  d ie t .  F o r b s  
w e r e  th e  s e c o n d  m o s t  im p o r ta n t  food  i t e m s  but d e c r e a s e d  in i m p o r ­
ta n c e  w h i le  b r o w s e  i n c r e a s e d .  S te v e n s  (1965) a l s o  r e p o r te d  that  
g r a s s e s  an d  s e d g e s  w e r e  th e  m a jo r  f a l l  fo o d  i t e m s ,  in c r e a s in g  f r o m  
s u m m e r  u s e  l e v e l s  w h i le  b r o w s e  and fo r b s  d e c l in e d  m o d e s t ly .  B o y d  
(1 9 7 0 )  foun d  th a t  g r a s s e s  and s e d g e s  w e r e  th e  m o s t  im p o r ta n t  fa l l  
f o r a g e  f o r  th e  W h ite  R i v e r  e lk  h e r d ,  but th e  p r o p o r t io n  of g r a s s e s  and  
s e d g e s  in  th e  d ie t  d e c r e a s e d  f r o m  s u m m e r  l e v e l s  w h i le  fo r b s  and  
b r o w s e  i n c r e a s e d .
T o a s s e s s  th e  s i g n i f i c a n c e  of d ie t  c o m p o s i t io n ,  it i s  n e c e s s a r y  
to  h a v e  s o m e  id e a  of th e  r e l a t i v e  a v a i la b i l i t y  and n u tr i t io n a l  q u a l ity  of 
p o t e n t ia l  fo o d  i t e m s  ( N e l l i s  1 9 6 4 ,  W ard  1 9 7 0 ) ,  It w a s  not w ith in  the  
s c o p e  o f  t h i s  s tu d y  t o  e v a lu a t e  n u t r i t io n a l  v a lu e  of a v a i la b le  f o r a g e  in  
th e  s t u d y  a r e a .  S p r in g  and  w in t e r  w e r e  th e  o n ly  t i m e s  w h e n  m o s t  of  
th e  e lk  c o n c e n tr a te d  on c e r t a i n  a r e a s  t o  f e e d .  S in c e  g r a s s e s  and fo r b s  
w e r e  th e  im p o r ta n t  s p r in g  f o r a g e  c l a s s ,  th e  a v a i la b i l i t y  and u t i l iz a t io n  
o f  h e r b a c e o u s  g ro u n d  c o v e r  w a s  e x a m in e d  d u r in g  s p r in g .  B r o w s e  w a s
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th e  m o s t  im p o r ta n t  f o r a g e  c l a s s  in w in te r .  It w a s  the  o n ly  f o r a g e  
r e a d i l y  a v a i la b le  d u r in g  p e r io d s  of d eep  sn o w . A v a i la b i l i t y  and q u a l i ty  
of  f o r a g e  on  th e  w in t e r  r a n g e  g e n e r a l ly  d e t e r m in e s  the c a r r y in g  
c a p a c i t y  o f  a  g iv e n  a r e a  f o r  e lk .  It w a s  im p o r ta n t  to  h a v e  s o m e  id e a  
o f th e  a v a i la b i l i t y ,  c o n d it io n ,  v i g o r ,  and p r e f e r e n c e  of e lk  fo r  the  
v a r io u s  t a l l  and in t e r m e d ia t e  s h r u b s  on th e  c r i t i c a l  w in te r  r a n g e .
S p r in g  f e e d in g  s i t e  e x a m in a t io n s  c o n s i s t e d  of 15 ra n d o m  
t r a n s e c t s  on th e  a r e a s  w h e r e  la r g e  n u m b e r s  of e lk  w e r e  s e e n  fe e d in g .  
E a c h  t r a n s e c t  c o n s i s t e d  o f  2 5, 2 x 5  d e c im e t e r  p lo ts  10 p a c e s  ap a r t .
A n  e s t i m a t e  w a s  m a d e  of to ta l  n u m b e r  o f s t e m s  and th e  n u m b e r  of  
s t e m s  u s e d  f o r  e a c h  s p e c i e s  of p lan t in e a c h  p lo t .  F r o m  th is  d a ta ,  
p e r c e n t a g e  u t i l i z a t io n  o f a l l  s t e m s  f o r  e a c h  p lan t s p e c i e s  and the  
a g g r e g a t e  p e r c e n t a g e  u s e  w e r e  d e r iv e d .  T h e  a g g r e g a t e  p e r c e n t a g e  u s e  
d e t e r m in e d  th e  c o m p o s i t io n  of th e  e lk  s p r in g  d ie t .  F r o m  th e  to ta l  
n u m b e r  of s t e m s  p r e s e n t  and th e  p e r c e n t a g e  u t i l iz a t io n  of t h o s e  s t e m s ,  
i t  w a s  p o s s i b l e  t o  d e t e r m i n e  a v a i la b i l i t y  and p r e f e r e n c e  fo r  d i f fe r e n t  
g r a s s e s ,  s e d g e s ,  and  f o r b s .
B lu e b u n c h  w h e a t g r a s s ,  e lk  s e d g e  and n a t iv e  b lu e  g r a s s  w e r e  
t h e  m o s t  a v a i la b le  g r a s s e s  and  s e d g e s .  U s e  on b lu eb u n ch  w h e a t g r a s s  
w a s  g r e a t e s t  w ith  59% of th e  s t e m s  s h o w in g  u s e .  T w e n ty -n in e  p e r c e n t  
of  th e  s t e m s  of n a t iv e  b lu e  g r a s s  w e r e  u s e d  w h i le  o n ly  7% of th e  s t e m s  
o f  e lk  s e d g e  w e r e  u s e d .  Id aho  f e s c u e  r e c e i v e d  15% u s e  but w a s  p r e s e n t  
in  s m a l l  a m o u n t s .  K en tu c k y  b lu e  g r a s s  w a s  th e  o n ly  o th e r  g r a s s
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s h o w in g  m u c h  u s e ,  but it w a s  p r e s e n t  in in s ig n i f ic a n t  p r o p o r t io n s .  
C h e a t g r a s s  w a s  p r e s e n t  in  s m a l l  a m o u n ts  but w a s  not u s e d  (T a b le  37).
P e n s t e m o n ,  a r r o w - l e a f  b a l s  a m  r o o t ,  y a r r o w ,  and p o te n t i l la  
w e r e  th e  m o s t  c o m m o n  f o r b s .  B a l s a m r o o t  and p o te n t i l la  had the  
g r e a t e s t  u s e  (69% and 66% r e s p e c t i v e l y ) .  P e n s t e m o n  and y a r r o w  
r e c e i v e d  o n ly  m o d e s t  u s e .  A r n ic a ,  w i ld  on ion , h a w k w eed , and d eath  
c a m a s  r e c e i v e d  h e a v y  u s e  but w e r e  p r e s e n t  in m o d e s t  to  in s ig n if ic a n t  
p r o p o r t io n s .  M u s h r o o m s  w e r e  p r e s e n t  but w e r e  not e a te n  (T a b le  37 ).
A n  in s t a n c e  o f  u s e  w a s  th e  unit of m e a s u r e  f o r  the f e e d in g  
s i t e  d a ta .  T h e  in a d e q u a c y  of th is  m e th o d  w a s  d i s c u s s e d  e a r l i e r .  A  
m e th o d  th a t  g a v e  a m e a s u r e  of d r y  w e ig h t  p r o d u c t io n  and u t i l iz a t io n  on  
th e  a r e a s  u s e d  b y  e lk  in  s p r in g  w ou ld  h a v e  b e e n  b e t t e r .  U s e  on s o m e  
f o r b s ,  s u c h  a s  a r r o w - l e a f  b a l s a m r o o t ,  c o n tr ib u te d  a g r e a t e r  q u an tity  
of f o r a g e  th an  n a t iv e  b lu e  g r a s s ,  e lk  s e d g e ,  and Idaho f e s c u e  e v e n  
th o u g h  th e  g r a s s e s  had  an e q u a l  o r  g r e a t e r  r a t in g  in  th e  s p r in g  d ie t  
(T a b le  3 8 ) .
T h e  b r o w s e  t r a n s e c t s  w e r e  b a s e d  on th e  c o n d it io n  and u t i l i ­
z a t io n  s u r v e y  of k e y  b r o w s e  p la n ts  (C o le  1 9 5 8 ) .  T w e n ty  t r a n s e c t s  of 
50 p la n t s  e a c h  w e r e  m a d e  on th e  c r i t i c a l  w in t e r  r a n g e  in  B u r d e t te  
C r e e k .  O n ly  e lk  w in t e r e d  on t h o s e  a r e a s  and u s e  by  d e e r  d u r in g  
s p r i n g  and  la t e  f a l l  w a s  n o t  c o n s i d e r e d  s ig n i f i c a n t .
O f th e  1 , 0 0 0  s h r u b s  s a m p le d ,  40% w e r e  e v e r g r e e n  c e a n o th u s ,  
32% w e r e  s e r v i c e b e r r y ,  and 12% w e r e  c h o k e c h e r r y .  N in e b a r k
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a c c o u n t e d  f o r  7% of the  s a m p le d  p la n t s .  T h e  o th e r  e ig h t  sh r u b s  e a c h  
a c c o u n te d  f o r  l e s s  than  4% of th e  s a m p le d  sh r u b s  (T a b le  4 3 ) .
C o n d it io n  of th e  b r o w s e  w in te r  r a n g e  i s  b a s e d  on the  p e r c e n t ­
a g e  of th e  p la n ts  in  fo r m  c l a s s e s  t h r e e  and s i x ,  w h ic h  a r e  s e v e r e l y  
h e d g e d  s h r u b s  a l l  o r  p a r t ia l ly  a v a i la b le .  F o r m  c l a s s  r e f l e c t s  th e  u s e  
d u r in g  th e  p a s t  tw o  o r  t h r e e  w in t e r s  (C o le  1958 ) .  U s in g  co n d it io n  
c l a s s e s  e s t a b l i s h e d  b y  th e  M ontana F i s h  and G a m e  D e p a r tm e n t ,  n in e ­
b a r k ,  s n o w b e r r y ,  w o o d r o s e ,  quaking  a s p e n  and b u f fa lo b e r r y  w e r e  in 
e x c e l l e n t  c o n d it io n .  E v e r g r e e n  c e a n o th u s  w a s  In f a ir  co n d it io n .  
C h o k e c h e r r y  w a s  in  p o o r  c o n d it io n .  S e r v ic e b e r r y ,  w i l lo w s ,  m o u n ta in  
m a p l e ,  m o c k  o r a n g e  and e ld e r b e r r y  w e r e  in  v e r y  p o o r  c o n d it io n  
(T a b le  4 3 ) .
T h e  a g e  s t r u c t u r e  o f th e  sh r u b  p o p u la t io n s  r e f l e c t s  th e  v ig o r  
of th e  v a r io u s  s p e c i e s ,  but th e  c l a s s i f i c a t i o n  i s  s o m e w h a t  a r b i t r a r y .  
V e r y  fe w  y o u n g  p la n ts  w e r e  noted; o n ly  1% of the  e v e r g r e e n  c ea n o th u s  
w e r e  c l a s s e d  a s  y o u n g . A bout 10% of th e  s e r v i c e b e r r y  and 2 5% of the  
c h o k e c h e r r y  w e r e  y o u n g  p la n t s .  M o st  s h r u b s  w e r e  m a tu r e  or  d e c a d e n t .  
D e c a d e n t  p la n ts  a c c o u n te d  f o r  ab ou t 2 5-33%  of the  t o t a l  fo r  e a ch  
s p e c i e s  e x c e p t  w i l lo w  and m o u n ta in  m a p le  w h ic h  w e r e  m o s t l y  d e c a d e n t .  
R e s p r o u t in g  w a s  v e r y  c o m m o n  (T a b le  4 3 ) .
M o s t  o f  th e  s h r u b s  a p p e a r e d  to  b e  o ld , e s t a b l i s h e d  p la n ts .
T h e  s i t e s  a r e  v e r y  d r y  and  s e e d l i n g  m o r t a l i t y  i s  h ig h  due to  c o m ­
p e t i t io n  f o r  m o i s t u r e .  M uch o f  th e  r e g e n e r a t i o n  o f c h o k e c h e r r y  and
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Table 43. Utilization and condition of 12 shrubs on the critical winter range in the Burdette Creek 
drainage based on 20 transects of 50 plants each.
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Util,1 2 3 4 5 6 7 8 0 5 25 50 70 90
Ceanothus 127 171 97 0 0 0 0 5 4 253 138 100 184 34 62 45 27 43 400 4 0 .0 2 4 .3 2 4 .3
S erv iceb erry 14 104 162 2 16 18 1 0 27 197 93 109 74 42 122 46 24 9 317 3 1 .7 5 6 .8 2 5 .4
C hokecherry 10 55 44 3 5 2 0 4 29 60 30 45 33 8 36 19 11 12 123 1 2 ,3 3 7 .4 3 0 .4
N inebark 63 9 0 0 0 0 0 0 1 46 25 33 67 3 2 0 0 0 72 7 .2 0 .9
W illow 0 3 8 0 4 6 0 0 0 1 20 20 0 0 9 5 3 4 21 2 .1 6 8 .7 4 9 .8
M aple 0 0 13 0 2 21 0 0 2 13 21 33 3 1 7 10 11 4 36 3 ,6 9 4 .0 5 0 .3
Snow berry 10 3 0 0 0 0 0 0 0 10 3 4 10 1 2 0 0 0 13 1 .3 0 4 .2
W oodrose 0 1 0 1 0 0 0 0 1 1 0 0 2 0 0 0 0 0 2 .2 0 0
M ock O range 0 0 12 0 0 0 0 0 0 7 5 5 4 0 6 2 0 0 12 1 .2 1 0 0 .0 2 0 .8
Q uaking A spen 0 0 0 0 1 0 0 0 0 1 0 0 1 0 0 0 0 0 1 .1 0 0
E ld erb erry 0 0 2 0 0 0 0 0 0 1 1 1 0 0 0 1 0 1 2 .2 1 0 0 .0 7 0 .0
B u ffa lob erry 0 1 0 0 0 0 0 0 0 1 0 1 1 0 0 0 0 0 1 .1 0 0
T otal 224 347 338 6 28 47 1 9 64 591 336 351 379 89 246' 128 76 73 1000 1 0 0 .0 3 8 .5
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s e r v i c e b e r r y  co rn es  f r o m  th e  r o o t  s y s t e m .  T h e  d e g r e e  o f r e s p r o u t in g  
in d ic a t e s  that m o s t  s h r u b s  a r e  f a i r l y  v ig o r o u s  in  s p i t e  of the  l a r g e  
n u m b e r  o f  d e c a d e n t  p la n t s .  C e a n o th u s ,  w i l lo w  and m o u n ta in  m a p le  
s u f f e r e d  d ie b a c k s  r e g u la r ly  but w e r e  g e n e r a l ly  h e a lth y ,  jud g ing  by  the  
a m o u n t  o f  r e s p r o u t in g .
C o le  (1 9 5 8 )  g i v e s  t e n ta t iv e  g u id e l in e s  fo r  a l lo w a b le  u t i l iz a t io n  
of b r o w s e .  In a s e v e r e  w in t e r ,  70% u s e  of the  a v a i la b le  l e a d e r s  i s  
a l lo w e d  w ith o u t  c o n s id e r in g  th e  r a n g e  o v e r b r o w s e d .  In " n orm al"  
w i n t e r s ,  50% i s  a l lo w e d .  In m i ld  w i n t e r s ,  25% u s e  of a v a i la b le  
l e a d e r s  i s  th e  m a x im u m .
T h e s e  f i g u r e s  a r e  b a s e d  on m a n a g e m e n t  r e c o m m e n d a t io n s  fo r  
d e t e r m in in g  th e  o p t im u m  n u m b e r  of w in t e r in g  a n im a ls  o r  the c a r r y in g  
c a p a c i t y  o f  th e  r a n g e  o v e r  t i m e .  T h e  a l lo w a b le  in t e n s i t i e s  of u s e  v a r y  
w ith  p lan t  s p e c i e s ,  p la n t  v i g o r ,  q u a l i ty  of th e  s i t e ,  and s e v e r i t y  of the  
p r e c e d in g  w in t e r  (C o le  1 9 5 8 ) .
B o th  w i n t e r s  w e r e  c o n s i d e r e d  " n o r m a l .  " U s e  on m a jo r  
b r o w s e  s p e c i e s  d u r in g  th e  w in t e r  o f  1 9 7 1 -1 9 7 2  did not e x c e e d  50% of  
th e  l e a d e r s ,  th e  m a x im u m  a l lo w a b le .  W illo w  and m a p le  w e r e  at th e  
m a x im u m  a l lo w a b le  l e v e l s  o f u t i l i z a t io n .  On th e  w h o le ,  th e  w in te r  
r a n g e  w a s  not o v e r b r o w s e d  d u r in g  th e  w in t e r  o f 1 9 7 1 -1 9 7 2  (T a b le  43 ).
T o  a c c u r a t e l y  a s s e s s  th e  v a lu e  o f  v a r io u s  s h r u b s  a s  e lk  
f o r a g e ,  it  i s  n e c e s s a r y  to  c o m p a r e  t h e i r  a v a i la b i l i t y  and u t i l iz a t io n  a s  
d e r iv e d  f r o m  th e  b r o w s e  t r a n s e c t s  w ith  t h e i r  u s e  r e l a t iv e  to  a l l  p la n ts
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in  th e  f a l l  and w in t e r  f e e d in g  s i t e  e x a m in a t io n s .  C e a n o th u s ,  s e r v i c e ­
b e r r y ,  c h o k e c h e r r y ,  m a p le  and w i l lo w  w e r e  th e  m o s t  im p o r ta n t  l a r g e  
s h r u b s .  T h e y  w e r e  m o s t  n u m e r o u s  and r e c e i v e d  m o d e r a te  to  h e a v y  
u t i l i z a t io n  (T a b le  4 3 ) .  C e a n o th u s  and w i l lo w  a r e  th e  m o s t  im p o r ta n t  
l a r g e  s h r u b s  in  th e  f a l l  d ie t  (T a b le  4 0 ) .  C e a n o th u s ,  s e r v i c e b e r r y ,  
w i l lo w ,  d o g w o o d , D o u g la s  f i r ,  c o tto n w o o d  and c h o k e c h e r r y  w e r e  th e  
m a j o r  b r o w s e  in  th e  w in te r  d ie t  (T a b le  42 ) .
D a ta  on f a l l  fo o d  h a b its  in d ic a te  that, w h i le  t a l l  sh r u b s  w e r e  
im p o r ta n t  in  e lk  d i e t s ,  g r a s s e s  and s e d g e s ,  f o r b s ,  and low  s h r u b s  
r e c e i v e d  g r e a t e r  u s e  (T a b le  4 0 ) .  D ata  on w in t e r  fo od  h a b its  in d ic a te  
th a t  t a l l  s h r u b s  a r e  v e r y  im p o r ta n t  b u t c o n i f e r s  and r ip a r ia n  v e g e t a ­
t io n  w e r e  a l s o  im p o r ta n t  (T a b le  4 1 ) .
U s e  o f  m a j o r  b r o w s e  s p e c i e s ,  d e t e r m in e d  f r o m  w in te r  
f e e d in g  s i t e  e x a m in a t io n s ,  r e l a t e s  q u ite  w e l l  to  a v a i la b i l i t y  and  
u t i l i z a t io n  o f s h r u b s  d e t e r m in e d  f r o m  th e  b r o w s e  t r a n s e c t s .  H o w e v e r ,  
c h o k e c h e r r y ,  m a p le ,  and m o c k  o r a n g e  sh o w e d  g r e a t e r  u s e  th an  w e r e  
r e f l e c t e d  in  th e  f e e d in g  s i t e  d a ta .  M a p le  r e c e i v e d  e x t e n s i v e  u s e  
d u r in g  s u m m e r ,  b u t l i t t l e  in  f a l l  and  w in t e r  a c c o r d in g  t o  fe e d in g  s i t e  
e x a m in a t io n .  T h e  b r o w s e  t r a n s e c t s  m a y  h a v e  m e a s u r e d  m o s t l y  
s u m m e r  u s e  b y  d e e r  and  e lk  on m a p le  g r o w in g  on th e  w in t e r  r a n g e .  
T w e n ty  f e e d in g  s i t e s  w e r e  n o t  an  a d e q u a te  n u m b e r  t o  e v a lu a t e  th e  
e n t i r e  w i n t e r  fo o d  h a b i t s  o f  e lk .  T h e  u s e  o f  b r o w s e  g r o w in g  in  th e  
c r e e k  b o t t o m s  m a y  h a v e  b e e n  o v e r e s t i m a t e d  and  th e  b r o w s e  g r o w in g
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a r o u n d  th e  t a lu s  and r o c k  o u tc r o p s  m a y  h a v e  b e e n  u n d e r e s t im a te d  due  
t o  s a m p l in g  in t e n s i t y  r a th e r  than th e  a c tu a l  in te n s i ty  of u s e  b y  e lk .
T h e  b r o w s e  t r a n s e c t s  w e r e  l im i t e d  to  the  c r i t i c a l  w in te r  r a n g e  and  
s h o w  v a l u e s  f o r  o n ly  t h o s e  a r e a s .  M ost  o f th e  e lk  w e r e  not f e e d in g  on  
t h o s e  a r e a s  d u r in g  f a l l ,  and m u ch  u s e  w a s  m a d e  o f o th e r  a r e a s  in 
w i n t e r .  T h e r e f o r e ,  the  b r o w s e  t r a n s e c t s  on th e  c r i t i c a l  w in te r  ra n g e  
ten d  t o  r e f l e c t  a c tu a l  u s e  o n ly  d u r in g  th e  w o r s t  p a r t  of w in te r .
T h e  w in t e r  r a n g e ,  b a s e d  on e v e r g r e e n  c e a n o th u s ,  s e r v i c e ­
b e r r y ,  c h o k e c h e r r y ,  w i l lo w  and m o u n ta in  m a p le  w a s  in  fa ir  to  v e r y  
p o o r  c o n d it io n .  L e v e l s  o f u t i l iz a t io n  d u r in g  th e  w in te r  of 1 9 7 1 -1 9 7 2  
s e e m  t o  in d ic a t e  an up w ard  t r e n d  in c o n d it io n  of th e  w in te r  r a n g e  
(T a b le  4 3 ) .
T h e r e  a r e  t h r e e  p e r m a n e n t  b r o w s e  t r a n s e c t s  in  th e  B u r d e t te  
C r e e k  d r a in a g e  and on e  n e a r  W ig C r e e k  (T a b le  44 ) .  T h e  m id d le  and  
u p p e r  t r a n s e c t s  a r e  on c r i t i c a l  w in t e r  r a n g e .  S e r v ic e b e r r y  w a s  the  
k e y  b r o w s e  s p e c i e s  u s e d  t o  m o n i to r  t r e n d s  in  u t i l iz a t io n  fr o m  1960 to  
1 9 7 2 . S h ru b s in  th e  u p p e r  t r a n s e c t  r e c e i v e d  h e a v y  u s e  f r o m  1960 to  
1 9 6 6 ,  e x c e p t  in  1 9 6 3 .  S h ru b s  in  th e  m id d le  t r a n s e c t  r e f l e c t e d  h e a v y  
u s e  o n ly  in  1962 and 1 9 6 4 .  T h e  lo w e r  t r a n s e c t  did  not r e c e i v e  h e a v y  
u s e  e x c e p t  in  1964  w h en  a l l  t h r e e  t r a n s e c t s  r e c e i v e d  th e  g r e a t e s t  u s e .  
In r e c e n t  y e a r s ,  n on e  o f th e  t r a n s e c t s  s h o w e d  h e a v y  u s e  o r  o v e r ­
b r o w s in g  (T a b le  4 4 )  (H a rtk o rn  1 9 7 2 ) .  T h is  d i s a g r e e s  w ith  th e  f in d in g s  
of m y  s tu d y .  P o s s i b l y  th e  s e v e r e l y  o v e r b r o w s e d  c o n d it io n  of the
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T a b le  4 4 .  T r e n d  in  u t i l iz a t io n  of s e r v i c e b e r r y  on fo u r  p e r m a n e n t  
b r o w s e  t r a n s e c t s  in  the  s tu d y  a r e a .
S a m p le  s i z e D a te
B u r d e t te  C r e e k
W ig  C r e e k
L o w e r M id d le U p p er
10 1960 3% - 68% -
10 1961 19% 3% 67% -
25 1962 48% 6 5% 51% 2 7%
25 1963 1% 1% 22% 1%
25 196 4 55% 74% 82% 3 5%
25 1965 5% 4 9% 68% -
25 1966 28% 6% 62% 4%
25 1 9 67 6% 37% 32% -
2 5 1968 3% 23% 17% 11%
25 1 9 6 9 32% 4 9% 6% -
25 19 70 4% 2 5% 46% 10%
25 1971 2% 13% 41% 5%
2 5 1972 3% 23% 26% 44%
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s h r u b s  f r o m  th e  e a r l y  1 9 6 0 's  w a s  s t i l l  r e f l e c t e d  in th e  f o r m  c l a s s  of 
s h r u b s  d u r in g  t h i s  s tu d y .  Sh ru b s m a y  h a v e  b e e n  v e r y  s lo w  to  r e c o v e r  
f r o m  a  d e b i l i ta t e d  c o n d it io n .  It is  a l s o  p o s s i b l e  that th e  b r o w s e  
t r a n s e c t s  m a d e  d u r in g  th is  s tu d y  w e r e  a m o r e  a c c u r a te  m e a s u r e  of 
e x i s t i n g  c o n d it io n s  s i n c e  m o r e  o f th e  c r i t i c a l  w in te r in g  a r e a s  w e r e  
s a m p le d  and  a l a r g e r  and m o r e  d i v e r s e  n u m b e r  of sh r u b s  w e r e  
e x a m in e d .
T h e  d is tr ib u t io n  and c o n d it io n  o f  th e  m a j o r  b r o w s e  s p e c i e s  
w e r e  a n a ly z e d  b y  a s p e c t .  S h ru b s w e r e  e q u a l ly  d is tr ib u te d  on the  
s o u t h w e s t ,  so u th  and s o u t h e a s t  a s p e c t s .  T h e  c r i t i c a l  w in te r  r a n g e  in  
th e  B u r d e t t e  C r e e k  d r a in a g e  i s  g e n e r a l ly  c o n f in e d  to  t h o s e  a s p e c t s .
W illo w  and m o u n ta in  m a p le  w e r e  in  v e r y  p o o r  co n d it io n  on 
a l l  a s p e c t s  (T a b le  4 6 ) .  C e a n o th u s  w a s  in  go od  c o n d it io n  on th e  s o u t h ­
e a s t  a s p e c t ,  f a i r  c o n d it io n  on th e  s o u th w e s t  a s p e c t ,  and p o o r  c o n d it io n  
on th e  s o u th  a s p e c t  (T a b le  4 5 ) .  S e r v i c e b e r r y  w a s  in  p o o r  c o n d it io n  on 
th e  so u th  a s p e c t  an d  v e r y  p o o r  c o n d it io n  on th e  s o u th w e s t  and s o u t h ­
e a s t  a s p e c t s  (T a b le  4 7 ) .  C h o k e c h e r r y  w a s  in  p o o r  c o n d it io n  on a l l  
a s p e c t s  (T a b le  4 8 ) .  T h e  s o u t h w e s t  a s p e c t  had m o r e  s e v e r e l y  h ed g ed  
s h r u b s ,  e x c e p t  f o r  c e a n o th u s  w h ic h  w a s  in  p o o r e s t  c o n d it io n  on the  
s o u th  s l o p e s .
E v e r g r e e n  c e a n o th u s  i s  th e  m o s t  w id e ly  d is t r ib u t e d  la r g e  
s h r u b  (T a b le  4 3 )  and i s  th e  m o s t  im p o r ta n t  b r o w s e  in th e  w in t e r  d ie t  
o f  e lk .  H o w e v e r ,  i t s  u t i l i z a t io n  i s  m o r e  in f lu e n c e d  b y  sn o w  depth
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Q . Table 45. The distribution and condition of Ceanothus on the southwest, south, and southeast 
aspects of the winter range in the Burdette Creek drainage.
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Aspect No. of
Form Class
All 3 + 63
O transects 1 2 3 4 5 6 7 8
CD
8
5
Southwest 7 36/27* 60/45 33/25 0/0 0/0 0/0 0/0 4/3 133/100 33/25
( O '
3 "
i
South 5 22/21 44/42 39/37 0/0 0/0 0/0 0/0 0/0 105/100 39/37
3
CD
"nc
Southeast 6 54/45 48/40 17/14 0/0 0/0 0/0 0/0 1/1 120/100 17/14
3.
3 "
CD
CD
" O
O
* Number of plants in form class/percentage of all plants In all form classes .
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3 Table 46. The distribution and condition of willow and mountain maple on the southwest, south.
■ DO
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and southeast aspects of the winter range in the Burdette Creek drainage.
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Aspect No. of
Form Class
All 3 + 6$
5
0
transects 1 2 3 4 5 6 7 8
" D
CDg Southwest
7 0/0* 0/0 9/50 0/0 2/11 7/39 0/0 0/0 18/100 16/89
ÿî'
c / )
o '
3
South 5 0/0 2/13 6/40 0/0 0/0 7/47 0/0 0/0 15/100 13/87
Southeast 6 0/0 1/15 5/28 0/0 2/11 10/56 0/0 0/0 18/100 15/84
''Number of plants in form  c la s s /p e r c e n ta g e  of a ll plants in a ll  form  c la s s e s .
cn
X
CD■D
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Q.
C
8
Q. Table 47. The distribution and condition of serviceberry on the southwest, south, and southeast 
aspects of the winter range in the Burdette Creek drainage.
8
3(/) Aspect
No. of Form Class
All 3 + 6(/)d=5
O
transects 1 2 3 4 5 6 7 8
—♦> 
CD 
8
Southwest 7 2 / 1 * 28/21 71/53 2 /2 13/10 16/12 1/1 0/0 133/100 87/67
(S'
z South
5 3/4 30/44 33/48 0/0 2/3 1/1 0/0 0/0 69/100 34 /49
i
=3
CD Southeast 6 6/8 32/38 43/52 0/0 1/1 1/1 0/0 0/0 83/100 44 /53
-ncp.rx
CD
O
^Number of plants in form class/percentage of all plants in all form classes .
1ca
o Table 48. The distribution and condition of chokecherry on the southwest, 1south, and southeast
■o
o3"
aspects of the winter range in the Burdette Creek drainage.
O'
1 Aspect No. of
Form Class
All 3 + 6g
go
transects 1 2 3 4 5 6 7 8
a■o
CD3 Southwest
7 2 / 6 * 7/20 14/41 3 /9 4/12 2 /6 0/0 2 /6 34/100 16/47
(/>(/)
o'3 South 5 4/11
18/52 13/37 0/0 0/0 0/0 0/0 0/0 35/100 13/37
Southeast 6 4/10 20/49 16/39 0/0 0/0 0 /0 0/0 1/2 41/100 16/39
^'Number of plants in form  c la s s /p e r c e n ta g e  of a ll plants in all form  c la s s e s .
-j
05
1 7 7
th a n  th a t  o f  th e  o th e r  s h r u b s .  C e a n o th u s  i s  f la t te n e d  b y  d e e p  sn ow  
and  l e s s  a v a i la b le  d u r in g  c r i t i c a l  p e r io d s .  T he o th er  sh r u b s  a r e  
t a l l e r ,  r e m a in  e r e c t  in  d e e p  sn o w , and a r e  m o r e  a v a i la b le .  T he  
l o w e r  en d  o f  th e  sp u r  r id g e s  on th e  w e s t  s id e  o f B u r d e t te  C r e e k  h a v e  
a  s o u t h  a s p e c t ,  and th e  r id g e l in e s  a r e  b lo w n  b a r e  b y  the  w in d . Snow  
l e v e l s  a r e  not a s  g r e a t  on th e  so u th  a s p e c t s  and m e l t  off e a r l i e r ,  
C e a n o th u s  i s  m o s t  a v a i la b le  and r e c e i v e s  g r e a t e s t  u s e  on th e  so u th  
s l o p e s .
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SU M M ARY
F r o m  J u ly  1970  to  M ay 1 9 7 2 , an  e lk  s tu d y  w a s  co n d u cte d  in  
th e  P e t t y  and  South  F o r k  of F i s h  C r e e k  d r a in a g e s  in the  B i t t e r r o o t  
M o u n ta in s  o f  w e s t e r n  M ontana p r io r  to  lo g g in g  of s u m m e r  and f a l l  
r a n g e s .  T h e  s tu d y  a r e a  i s  a  m o s a i c  of o ld  b u r n s ,  d e n s e  s ta n d s  of 
y o u n g  c o n i f e r s ,  and m ix e d  r e m n a n t  s ta n d s  of m a tu r e  p o n d e r o s a  p in e ,  
D o u g la s  f i r ,  and w e s t e r n  la r c h .  T h e  p r e s e n t  e lk  w in t e r  r a n g e  w a s  
c r e a t e d  b y  m a j o r  f o r e s t  f i r e s  in  1 910  and 1 9 1 7 . M in in g , g r a z in g ,  
h u n tin g , and  r e c r e a t i o n  w e r e  th e  m a j o r  a c t i v i t i e s  in  th e  a r e a  p r io r  
to  1 9 5 0 .  S in c e  1 9 5 0 ,  lo g g in g  and r e c r e a t io n  w e r e  th e  m a jo r  a c t i v i t i e s .
E lk  u s e d  a w in t e r  r a n g e ,  s u m m e r  r a n g e ,  and s p r i n g - l a t e  f a l l  
t r a n s i t i o n a l  r a n g e .  C a lv in g  o c c u r r e d  on u p p er  p o r t io n s  of th e  w in te r  
r a n g e  and on  t r a n s i t i o n a l  r a n g e .  M o v e m e n ts  f r o m  th e  w in te r  ra n g e  
w e r e  in f lu e n c e d  b y  g r e e n - u p  o f g r a s s e s  and fo r b s  at h ig h e r  e le v a t io n s .  
F a l l  m o v e m e n t s  t o  th e  w i n t e r  r a n g e  w e r e  in f lu e n c e d  b y  d e e p  sn ow  on  
s u m m e r  and  t r a n s i t i o n a l  r a n g e s .  E lk  w e r e  found on s o u t h e a s t -  to  
w e s t - f a c i n g  a s p e c t s  at 4 ,  300  to  5, 0 0 0  f e e t  d u r in g  w in t e r .  D u r in g  
s p r i n g  and  s u m m e r ,  e lk  s h i f t e d  to  h ig h e r  e l e v a t io n s  an d  d i s p e r s e d  
o v e r  a l l  a s p e c t s .  U s e  o f  n o r th  and  w e s t  a s p e c t s  w a s  g r e a t e s t  d u r in g
178
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the rut and hunting season.
O pen c o v e r  ty p e s  w e r e  u s e d  d u r in g  w in t e r  and s p r in g .  A s  
s u m m e r  p r o g r e s s e d ,  e lk  u s e d  t im b e r  d u r in g  th e  day  and c l e a r i n g s  at  
n ig h t .  U s e  of t i m b e r e d  c o v e r  ty p e s  w a s  g r e a t e s t  d u rin g  ru tt in g  and  
h u n t in g  s e a s o n s .
D u r in g  w in t e r ,  h a b ita t  ty p e s  r e c e iv in g  h e a v ie s t  u s e  b y  e lk  
w e r e  D o u g la s  f i r /b lu e b u n c h  w h e a t g r a s s ,  D o u g la s  f i r / e l k  s e d g e ,  
D o u g la s  f i r / s n o w b e r r y ,  and D o u g la s  f i r / n i n e b a r k .  In s p r in g ,  u s e  
d e c r e a s e d  on th e  D o u g la s  f i r /b lu e b u n c h  w h e a t g r a s s  and D o u g la s  f i r /  
e lk  s e d g e  t y p e s  and i n c r e a s e d  on the  D o u g la s  f i r / b e a r g r a s s  ty p e .
M o s t  o b s e r v a t io n s  o f  e lk  d u r in g  s u m m e r  and f a l l  w e r e  m a d e  in th e  
D o u g la s  f i r / b e a r g r a s s  and D o u g la s  f i r / n i n e b a r k  t y p e s .
T h e  w in t e r in g  p o p u la t io n  c o n ta in e d  a p p r o x im a te ly  2 50 
a n i m a l s .  P r e - h u n t in g  r a t i o s  w e r e  46  b u l ls :  100 c o w s :4 6  c a lv e s  in
1 9 7 1 .  H a r v e s t  r a t i o s  w e r e  128  b u l ls :  100 c o w s : 2 0  c a lv e s  in  1970  and  
164  b u l l s :  100  c o w s : 2 0  c a l v e s  in  1 9 7 1 . T h e  p o s t -h u n t in g  s e a s o n  r a t io s  
w e r e  17  b u l ls :  100 c o w s : 36 c a l v e s  in  1 9 7 0 -1 9 7 1  and 20 b u l ls :  100  co w s:  
2 0  c a l v e s  in  1 9 7 1 - 1 9 7 2 .
F o o d  h a b i t s  w e r e  d e t e r m in e d  f r o m  fe e d in g  s i t e  e x a m in a t io n s  
and  r u m e n  a n a l y s e s .  G r a s s e s  and  s e d g e s  m a d e  up 94% and  fo r b s  6% 
o f  th e  s p r i n g  d ie t .  D u r in g  s u m m e r ,  th e  d ie t  c o n s i s t e d  of 4% g r a s s e s  
and  s e d g e s ,  16% f o r b s ,  and  80% b r o w s e .  T h e  f a l l  d ie t  c o n s i s t e d  of 
56% g r a s s e s  and  s e d g e s ,  13% f o r b s ,  2 7% b r o w s e  and 4% m u s h r o o m s .
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T h e  w in t e r  d ie t  c o n s i s t e d  of 28% g r a s s e s  and s e d g e s ,  7% f o r b s ,  and  
63% b r o w s e .
T h e  m o s t  im p o r ta n t  s h r u b s  on  th e  e lk  w in te r  r a n g e  in  th e  
B u r d e t t e  C r e e k  d r a in a g e  w e r e  e v e r g r e e n  c e a n o th u s ,  s e r v i c e b e r r y ,  
c h o k e c h e r r y ,  w i l lo w ,  and m a p le .  B r o w s e  on the  c r i t i c a l  w in te r  r a n g e  
w a s  in  f a i r  to  v e r y  p o o r  c o n d it io n .  U s e  d u r in g  the w in te r  of 1 9 7 1 -1 9 7 2  
w a s  m o d e r a t e .
T h e  l im i t i n g  f a c t o r  f o r  th e  e lk  p o p u la t io n  w a s  a v a i la b i l i t y  of 
e s c a p e  c o v e r  d u r in g  hu ntin g  s e a s o n .  M o r ta l i ty  f r o m  hunting w a s  
g r e a t e s t  w h e n  e lk  u s e d  open  d r a in a g e s  a f t e r  h e a v y  s n o w f a l l s .
U n r o a d e d  t i m b e r e d  a r e a s  u s e d  b y  e lk  d u r in g  th e  ru t and hunting  
s e a s o n  w i l l  b e  a d v e r s e l y  a f f e c t e d  b y  p r o p o s e d  t im b e r  s a l e s .  B a s e d  
on  a v a i la b le  d a ta ,  I r e c o m m e n d  that:
1 . B u r d e t t e  and  L u p in e  d r a in a g e s  not b e  r o a d e d  o r  lo g g e d ,  
and p r o p o s e d  t i m b e r  s a l e s  in  a d ja c e n t  d r a in a g e s  b e  b r o k e n  down in to  
s m a l l e r  s a l e s ;
2 .  a d ja c e n t  l a r g e  d r a in a g e s  b e  lo g g e d  at l e a s t  10 y e a r s  
a p a r t  t o  a l lo w  f o r  r e g e n e r a t i o n  on th e  lo g g e d  a r e a s  and g iv e  th e  
a n i m a l s  t i m e  t o  "ad ju st"  to  c h a n g e s  in  t h e ir  hab itat;
3 . ro a d  s y s t e m s  b e  k ep t  t o  a  m in im u m  w ith o u t  i n t e r ­
c o n n e c t io n s ,  and s o m e  m a in  s y s t e m  r o a d s  a n d  m o s t  sp u r  r o a d s  b e  
c l o s e d  w h e n  lo g g in g  i s  c o m p le t e d .
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A n o n y m o u s ,  [no d a te ]  W a te r s h e d  m a n a g e m e n t  unit m ap . South F o r k  
o f  F i s h  C r e e k .  U . S . D .  A . F o r e s t  S e r v ic e ,  N in e m i le  R a n g e r  
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M is s o u la .
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